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2 9 :4 4. 1±1° ^fc^5|l!$'Tt'— ^(D+S^^tbt^m-t'-'l' ^ 
/H4t£<i: ©m^&rTFi-El-e&So H 1 2 f4 N Li Mn 0 . 6 N i 0 . 5 O 2 <DC u K a j&£r 
ffi^bfc»*^y^^jR|El5f0(O x 26:18. 6±1° »c *5 »* « HMftffi £ 
^*fc©H«4-*i-0-C*«„ @1 3f4 N L iMn 0 . s N i u O,©CuKo»^ft 
fflLfc»^y^^|ft|alSTBi©, 20:18. 6±i° 5NMt«i: ^frfefc® 

•^•I'^/HtlSi OH«Sr*-t-|g-CS>« 0 Ba 1 4 {4. Li Mn 0 . s N i 05 O 2 ©C uK 
c»iaSrd6^L.fc»*3iy^^|illE|*fH^ 2 0:4 4. 1±1° l:*5lj-5^fii 
tJkfi*fti:©Bi<g4r^'f H-eS>5„ El 1 5 f4. Li Mn 05 N i 0 5 0 2 COC u K a 
i»Sr^Ufc|&5|c3i^^^j|l|ElSfEgo % 2 0 : 44. 1±1° icfiUS^ili: 

*t* : T-Wlg«©B8IR***Ma-T?*)S. Uli 7 {4, 3«Mllfc:*si*a, ;£®St*t 

*»^fl«©H««:*-tisi-c*>s. mist*, ^mihm<Dm.^m^^-tmx 

&3 0 02 3f±, &Mtfm<&1fe&fe*fcffi^b&7?;1rte l <DmX'3b%> 0 0 2 414, 
jEm&ysW<D%£Mife^fcfe&'(k$:7F-ttii,<DmXlb& a E|2 5f4, if--!' 

5^*ii^^^ft^i-m-efc5 0 ni2 6{4 N f-^^^»fc#5rt«Pffi0i©as 

fc*5, Bf©#-^ lf4^# % 2tiM. 3f4l 1f«E»ff % 4, 3 3f4^^ 

5, 3 2 fiJEffiJB^ 6li#^yh, 7 fijEftftu 8, 2 3f4t/^>- 
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— 7o- 2 1teIE®, 2 2ttA;fB, 2 4 f±="f ^HftfcWf > 2 5f*=«'f 
ylftl, 2 6 F±jEffi£«ft\ 2 7 2 8 3 1 fi 

<36WSr^ifii"t-«fc«>©*^©^J»> 

*3»ii«)JB--|IJfi»*fc«*3E*j6*K^ ajftSCL i a Mn 05 . x N i 0 . B . y M x+y 
O z (fiLO < a < 1 . 3,-0. Ux-y^O. 1 „ MfiL i , Mn, Ni« 

PJ©L i 35S**«fti»«iBJblc«fWi-«ll^ m«ra<0*fl3#*&4Ei U «% 

3:7c. 0. 9 8SSa<l. l"T?S>3©aS#S LV\, 1b x JrlSil&J&f-*^ 

9 8gaffc5©WSL< v O. 98£a<l. 1 3 *£\ *JfeJ*l$© 

. 0 4«Ttfe5 o Li^O. 9 8 <fc 9£>*V»»«S\ «»©rt»etrt*i&flll3* 

§ n t ioT^m^^^isfei^iiipL, igf^m^F©s*^i£T-r5 t©t% 
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ISTU N i &&*:%^k1}-<<{ ?Jistiki&&l&T-$-Z>Mfa fcfcSo ^<dM, N i yt 

mtMnTumtmB-f^itit-O. 1^ (O. 5-x) - (0. 5-y) ^0. 1 
-CfeS, 1-ts:t>*bs -0. Ux-ygO. 1-Cfo5 0 x^y^-O. 1 SX±X* 

itSit^ttS, *fc v x-ydS0. 1 JiTF-efcS ^ t Ciot, N i fill 
^UTMntb^ifjpJ^^-a-^^^ ^fr^ L i 2 M n 0 3 ft if&jte* £ "fS U 

L i Mn 0 . 5 N i 0 . 5 O, L i *" 

/MiiHi ; tkttmfe ; "2D21 y^^A-^s/^r^- 

*. ^{^^IJ&Sf^MS. 2000-u, i^^^iiatti^ 

. 2000, p. 462-463. fcfB** jX"C*5 9 s CL*l,fc2£<5r*tf % tf^TOl-W'ill 
— >6\ LiCoOili, 3feS#5tH:*3V>TL iMn 0 . 6 N i 0 . 5 O 2 <t C^FslfM* 

R3/m©ja^«3isr^r-t-5t.o-efc!9s i -r^-^^?i 

£oT\ ^TLti^k^fiftV^ Mn tN i ©— IflSrC o Tcfif & if <D^@ 
7ciMT*@^g^f5i iCiot, «-6-«<fb«»as3)5«l$fc:L i ^ 
^ttStx feAft^f-^X^IB/h-t-s iv^5 y^!>^ • - • ^^^/^-^ 
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Li,Mn 0 . s Ni ) , { O ! lt lfr?«*#iitffc:ili< fc* £ > ft*M**4£ 
Ti-5ffll^SrWi"*- wHtts W ttife^ttJiV^, M;Ui\ Mn-Ni 
mS-mtVo t , Lift^»iS:ftji!lLT, L i-Mn-NiS-g-ifttlWcl 
^ L i Mn-Ni S^HflifeCrtlPlil+^Ctittf , ^gffte^L 

i^:ii$|5'^4^# ; i^U-CV^5BTtg•t4^^•^P ) tb5 0 *7t N Li-Mn-Ni» 

— #s ^S5c^M-T?ll^tt^:bfcL i a Mn 0 . B . x N i 0 . 5 . y M I+y O 2 T?3f $ 
BMfc#f4, L iMn 0 . 5 N 'i 0 . 5 O 2 i:ttf Lt, ^5mSuO a «U c tt&ffr-^mKKtt 
v m@7n#ffMT*@^^m£nTV^V^ i Mn 0 . B N i 0 . s O 2 t ifcigfc LT^f^"Cfe 

tfeSB © to^ HQ EBU 14 c 4A T-^^*si- 5 tfs , a « t? t4* /MS * » «f»«r Uiati 

^{C N M^^L i a Mn 0 . 6 . x N i 0 . 5 _ y M lt+T O z (iaUO. 9 8 ^ a < 1 . 1.-0 
. l^x-y^O. U MtiLi, Mn, N i ^^©55^) X*m£*l2>1g.&%&jt 

3fc1\ NiM15r*tO. 5 - y tcoV^-Cf4, 0. 2^0. 5-y^0. 4 
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5, -ftefrlbO . 05ly<0. 3 <D&& $ L < , X <9 L i N i 0 2 

xtoV^TIi, 0. 2^0. 5-xlO. 45 N f/i^O. O5gx<0. 3 
£*b5 0 £fc, -0. l^x-y^O. O2-Cfe5O^i50tL 
X t>^ H B H«3£&M^mff-r5 rims. 

m@75*Mi Li, Mn, N i ^OTcit\ MnXtf'N i il^I 

i^U5 57C^^^?* LV^ 0 M^fis B, Be, V, C, Si, P, Sc, Cu, 
Zn, Ga, Ge, As, Se, Sr, Mo, Pd, Ag, Cd, In, Sn, 
Sb, Te, Ba, Ta,W, Pb, Bi, Fe, Cr, Ti, Zr, Nb,M 
g, Y, Al, Na, K, Mg, Ca, Co, Cs, La, Ce, Nd, S m, 
Eu, T bWmif htlZo 

ai, Mg js.t^c o <D^-rtifr(D7um, xi-i^^tD^m^m^-vx 

fflVNSi, '>ft<Dm@5u*MlcJ; 9MKJS£«L. ii5«®14tl^MiLfcm 

x + y< (0. 5-x) + (0. 5-yK -t^t>h x + y < 0 . 5#W£b<, 
^bfc^f^L<»0^x + y <0. 3 <t 9 ^WM^<D^^^ 

^JW?*S 0 x + y ©TR-flftteoV^-CMu oe*-kT-&*U^ iHv^feS^fifc 
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<5 o 

2 0fflU x\ y \ z' 14, HTntfcS^-h^&V^-C, (x', y', z ') ( 
0. 5 1, 0. 49, 0) i^B (0. 4 5, 0. 5 5, 0) <t/&C (0. 25 
, O. 35, 0. 4) k&D (0. 31, 0. 29, 0. 4) i &mM. t "T5 ES 
^|?^ABCDOiBl±:*fcH:rt«iJK:#^-t*5ftfflO|iC-e*>») N 0 =gw/ (x' +y 

' +z*)'a:i. 3 oi?fc5) T»*$n«*^lfete*«:^frLTV''5. 

«3S-?#s z ' >o its^ fcicict, c o fc-artfi-sfc-e-awMfei: 

o 

^fc, HfifciCL i .Mn,. N i C o ,. OjfcfcV^-C. x \ y\ z ' (4, HTutfc 

l»ei_Lfc*5V^ (x', y\ z') # % /&A' (0. 41, 0. 39, 0. 2) £ 

(0. 35, 0. 45, 0. 2) (0. 25, 0. 35, 0. 4) £ 

j&D (0. 3 1, 0. 2 9, 0. 4) k*m&t~tZ>WftJ&A' B' CD©I± 
*fc«^l$|5^#^i-5$SfflW#:'CfoS<75^ J: 9§*K, /&A" (0. 3 7 5, 

0. 375, 0. 25) t £ B " (0. 33, 0. 42, 0. 25) £ C (0 

. 2 5, 0. 3 5, 0. 4) b&L> (0. 31, 0. 29, 0. 4) b&TMMt 

-f&wftmA" b" cD<DM±*tcte\HUfc&&irz>mm<Dm.-?hz><Dfr t v 
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i*h _h!3iifl^3;te:*3V^ w \ x\ y ' &t>*z 5 ©fltte, M-rsi^S ( 

t^T*^5„ -f-**3*> % Mnl^N i S^tbg5bT#< ft53§-^f* N L i ,MnO 
^56^11 I^^SjESS^gfcfc^-C^ w/ (x' + y' +z') fi03&»6> 

mnfcjEmmydmkirz^kmx^Zo w/ U' + y ' + 2 5 ) #1. 3£r_kn] 

i£&jEmf£to'R<Dfm±, w/ Cx ' + y' + z ') «:0. 9~1. 3*S»*L 

<> J: L< tto. 9 5~i. ii N £ L< teo . 95—1. 04 

w/ (x* +y ' + z ') *5 0 . 9 0SrTHIofcai^^B % 5FJE"f-5«# 

#5IiSt)SH^5) f± s a - N a F e O^Hm^rf t LV\ 
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KaJftSrttfflUfc»*=y^^*|ilW©2 6 : 1 8. 6 2 + l\ '3 6. 44± 
1°, 37. 7 2 + 1° , 38. 0 8 + 1° , 44. 1 4 ± 1° v 4 8 . 3±1 
° s 58. 2 6 + 1° , 64. 14 + 1° , 64. 4 4 + 1° , 64. 6 4 + 1 

^^^o^IB^ovnTx rR3mj oS? r 3 j ±fc'<— (4IUA) 

Srf+LTStffi-f-^tri *KiBB#rt^feV>TB:ffi3i:Ji TR 3/mJ i ©*|S 

^fcoti- ©St* Lfc„ rc2/mj icov^fb^fes. 

K a-Na F e 0 2 |£iH1ff3f ' t "22lH# R 3 /mm*"*"* JS^ST' ittPi 

. 001ml/g£(±0. 0 0 6ml/g£tTt-fc^ ^ CuKalSrtf 
bfcH»*3iy^^j|R|HllffH©N 20:18. 6 + 1° ^*5tt^|H]*Ttr— * 
520 :44. 1 ± 1° ?<Dfatt%L&&>&0 . 6 5£A±1. 0 

CuKaJftSTfleffiUfc^^y^^aip^fH©, 20:18. 6±1° te*«*5 
HUfbT— ^ Ctt5 2 0 :4 4. 1 + 1° fc*J«" 5 HISfT tT— * Offl»Mi«H53SS 0 

«fc5Hs3EMfa*o. 3m 2 / g «t t)^*v>»^) N m-^^^{4@ts-e©-Y*^ 

— 3^ **»fc*©^*BMJK#0. 00 6ml/g^li5 (BP^s 1. 6 
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£*_hK:«fc 19, ft&Rftto0£HD?L&tt& 0 . 001ml/g~0. 006ml 
/g 0t*®8f:0. 3m 2 /g~l. 6mVg) Oil^t5ii:t\ #{31, 

mmfr&Zo rr-c% ^iW7L*« (ft*s«) a** t whisky nfc^* 

lC, CuKoi»Sr^Lfc|&5|53iy^^i»lHlJfH© N 20:18. 6+1° fcjS 
tfSIUfT f— ^ 2 6 : 4 4. 1 + 1° fc*3tt3@Wl^ — *©tBjSfr3SLKJt 

dSO. B5£Lhl. 0 5£lTT'fe5O^SL<, rtltioT, 

— >-t*3VNX, 20:18. 6 ± 1° (cl^ott SEJff tf— 9 2 0 : 4 4. 

< te&MftkteZo iot, 20:18. 6±1° ir&tf 5 laltff f — ^ tett 
-T5 2 0 : 44. 1±1° t*5tt5EI^f tf— ^©ffiStaiaFJtO'fli^O. 6 5Eil 

tBSrftfWfcfcoii-fiZiia*"?* 5 0 — tBSt&gtt;©^** l . 0 5£(K-fe 
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29:18. 6±1° fc*jrta0Wtf fc -^© a fMt** s O. 0 5° «±0 
. 2 0° ETF"T?fc?>N 20:44. 1 + 1° 111*5 It 5®*T tf—* ©^HCiPI 

^o. io° Sk±o. 2 0° £iT-e*5ois±9ff*t<, rtuc£!K mz-s 

bfc^F^l— T^L i Mn 0 . s N i 0 . s O 2 te 20 : 18. 6 ± 1° t 4 4. 1±1° 

20:18. 6±1° Kl»tt**Htt(HriO. 2 0° «TT?3b5r iiJSff* L< , 
2 0:4 4. 1 ±1° tofcttS^MMBttO. 2 0° W»*t<, HiCO. 1 
7° TO*U\ =fcoT, S«7C*Mf±, 2 0:44. 1±1° fCjHt«¥ 

r± > —mz vm.^m^mn^<om^ & s v ^ rift aa; a t « n u t aa u 
o 7c*oa-a-«sT*&— j&»^icr±s sfssi&^+^H-xifT*-^ ^manias 

T, Sli|B^jjtfS«> 2 0:18. 6±1° l^tO. 0 5° &Lk, 20:44 
. 1±1° ICifcV^TttO. 1 0° L<^ rfrlCfc V) &jtm<DU^&&> 

r. So 

Na F eOjllttflH-eabSitt.^ iiW^^^ltfc 19 s &JIB, V f- 
V J*&7jkirm,GLtett LT 3. 2V~3. 3 V©tt«JC*3»t57^^rA©»-^^S!fca 
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2. 8 6 0lal2. 890 
14. 20^c^l4. 33 
0. 1 0 0 7 nm^V^0. 1 0 3 4 n m 3 

14. 3 O^^Sl^, %.X?mMife?-famV&0. 1 0 3 4 nm J ^|i5i^ 

a < 2 . 8 6 0. fe^^fc c < 1 4 . 20, £ V < 0 . 1 

0 0 7 nm 3 ^fe5^,^mf-^^^ttfg5LramB#^>^^{e:^5M[pii:^ 

So 

'He flg St ft *t fch <D t ir Z £ <b ^ -c # 3 „ 

7jk-tmi&&n%tclt>lC s T^^< it)L i ^Mn^MOT i 3 
Li-Mn-Ni^Ufcftiiftj *>5V^f± r^/^HLi^ Mn/*# 
. N i fifeM^M^^IrtttS L i -Mn -N i -Mig-g-ifefbfciltrSBfl: J £ 9 
0 0^Ji<aM^J&LT#b;ft5cD;$S&;£ *Srit»a?t±, 
L< f±9 0 0°C^±1 1 0 Ot^Ts <£ K> Of-iZ b< f4 9 0 O^C^Jbl 0 5 0*C£* 
Tn t K> t>tfftt. U< (4, £ 1? U< tt9 5 0t~ 1 0 2 5°CT?fc5 0 

L i -Mn -N i &-£>&fk4fe]|trff#$> 5VM4L i -Mn -N i -M^-g^-ffc^ 
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mmftom&tt. a-N a Feo/&ghmm^k^mkz&z.ir-b<Dx&<9. 

W if 5 ^ H 2> s # U T v n 5 BjtMfeas 5 0 

— ;S\ j&f£?fi^ 110 CCSr-hlalSi:, L i <DWm~£ oT g£Ii:1-3m/& 

mi4t&;^£T1-5 i:v^ f^Mtf^C^v^ l l 0 0 °C&±.WiZ> t , l 

bxvNS^. ztnaiuz-x, m~mm^L i x^mm±\^x, m&tbtt&fek 

7C*©tSWi-51?-'l' bis Mn, N i , Co yr>m<D t^^T Ltfe 5 bm CD^M 

a 

mf&tiffflte. 3 ^fPb1~ 5 0 * LV^ ^B#P B 1^ 5 0 8#F B 1£rjgx.5 i: N 

l"4>&< HLi J&£\ Mn^tfN i gg^^^i"5L i -Mn-N i « 

UV>„ £fc. r/>^< t ^ L i Mn^, N i ^^^M^^ffS L 

i -Mn-N i -Mm-a-^-fb^HUIE^J fc£> Mn, N i &T*Mtf**&— ft 
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^f^ioT^Jrki^ft^tK WM<D^mh te%(DX\ RfcWmzWTuM&Wi 
1JQ l-tz. K> . £kffifcJfcWft&Z^fcm&ft<DWm^&?Fm%kjfxX°mtz. L-fc 9 -T-5 
^i <, UTS7c#IS^;i-r5K#^<^^^i^o-rv^§ 0 (IfFfSMnOii^^rBifti: U 
-CiM7G£l|<lrJlV^8Efl?£ Lttt, #|fl5pi 1-3 1 7 2 2 4 4§-<&f&, if^gg 200 

ft£jgTO#ffl:§fC£i-5S^oV^te#|»qzi 1-31251 9-5§-£r$g s #M^E 
11-307093 ^#^|Sa^fe5 0 
L i -Mn-N i m.&mtmwmW-b LTfi, "Mn^ttVN i ft-^£r 

©#-?s-8n f^^t^?^ N fesv^^i*tt$-frT#e 3 tLS^s^" £ N Lift 

StLi -Mn-N i -Mfc^g'fbtoltM&ttfc L-Ttt, "Mnfl5<fr4& % N i ft 

n&-m&, mtf}\cftMm&, h^^a^tt^^x^^tt^m^m" Lift 

LiMiltll, 7kHfty^!7A N 0«!7^*.M*fc % Mnft^iU 

Us mt-?i/0^, mm-r^tf^, mm^^^f^, mm-^^^^m^, n i ft^ 

^JirLTfis *»ft=y$vK y *vK «M6=s>£vK «S»=s>$vv^* 
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H:fc N *mm&fc&^x, Mit-a-'Mtn, Li, Mn, n i u^^ytm^^-t 
z>ik-a-m*mvfc-tz>o M©^i^xi4, mm^h^^m^^^ s„ m^ai 

Tki^b^x-WK Si=>^f, ^<fb=^/l-K Sfc^yWK flin^/Vff 

L i — M n - N i ^^b^BU^©«^^ t4H5Mni:Ni t <D&tfc 
% (M n -N i ^.^^tt^d) s RV*s L i -Mn -N i -M^-g^b^MI^^ 
^i*H5MniNi tM©*» (Mn-N2-Ml^*jttl) <D^M 

Mn-N i^*ftft©#ili s MntN i t $^fc*tfcfeT'fe 
5^<t^^*b<. Mn-N i -M^^#zt^<^f^M(i. Mn tN i iMi^ 
— tm-^$tbfc**fe-efe5 r b&m-ti bV\ Mn-N i &ifc!VD<DiPm<D—m*: 
mtf*l>t£. Ni, Mn©itt*#«**»fl:t h y !>AtJ«l«*t5i £ T?#58 

Mn -n i -Mm-a-*tfc^of^M«s n i jumtMiiTumtMTcmt tr^m-ir 
z> fcmm *7km< t -r v v & a -atm £ * 5 ^ <t tc «t «? mm »c ff^-r sit^tt 

fc*S, Mn-N iftd-^rtfrKK Mn-N i -Mn«^;fcit*&©ffcKW\ 

M&«bSCttx W*©#itXflSr*i-S*38WK:«5jE«l»4fcfro«3t 
^iCiot, #f,tl5®WL<s r^jBMSias 0 . 0 0 1m 

l/gK±0. 0 0 6ml/gKT (ttSSSliJO. 8m*/g£AJ;l. 6m 2 / 
g£*T) "efctl, ^o, C u KoI**l Lfcfe v ^^;*0[I]#T|2]<^ 2 0 : 
18. 6± 1° fc*J«-5El*ftr— 2 0 : 4 4. 1 ± 1 ° fc*5 it 5 
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f->fefc»-fe>> *«MIC«5]E«iffi«lKO«jt^f4 % «ftfifc*L i a Mn 0 . 5 . x N i 0 . 5 . y 
M' x + y 0 2 (fflLO<a<l. 3 (0f L<f40. 98ga<l. 1), -0. 1 
^x-y^O. U M' tt, Al, MgRVC o i»fel^$jL5^< t t 111 

©Ten?) tse £ tb««^ife^(ft*-g-^ri-5 jEffiffi^jf ©3s}jt*-jfe-T?*>o t s r= $, 

*vi- (N i ) it^-mt^^iS^ (Mn) fl5#4feta«*»c#j)¥*Hfc*»iK^ *fc 
ttx Nift^iMnft^iM' fb-a* (m' f± N striata) k&7k\zmffi 

<Dp H£rl 0~13tU fulB7k^tfT% N i -MnM*»v N 
BfTfB*ttXS(- «fc «9#P>nfeN i -MnM#it|, N i-Mn-M 

'■M'b&fli^fcS^ l 6 0 m A h / g tlfs ^V^I^i^ttS 

^ # is - - v ^/v-m^mitm^ *jv»-c\ # 75 ^ a* k @ *a »^ l tcm^mit^i 
i o 2 \cnm^%m&fem^&iftT*t£^b^5x&t s l i 2 Mn 3 o&ir<z?L i - 
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. N i 'fk'a'Wls Mn fb-a-^. M' {t^feSrTK^fi? £ N i 7U#t. Mn^i 

N i -MnM*fl:l)Ol^ll N i -Mnf^Tktft^N i -M 
n^$Hb#<^t££&oTV>5t>© t#£6>;h,> Ni-Mn-M' 

Ni-Mn-M' MMftfe^Ni-Mn-M' fefrftftllfeOgfti 

^ = i> a $ <d r i'* = »> ^fb-^ r =. T tK ¥3A £> 5 v <> fi*a*-frfc>*T 
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i -M' «-a-#itfeO«f»lcBit)a*^ MniNi t^i^Ut^Lfcl 
BBKl*^K)fc^<7)T = ^-^tt^ : f : dJ®«?a**bT, a-N i (OH) 2 «3£ifc 
So r ©^If L i Mfe i U tMt 5 i , MiC^^tlfcMntLi 
^ft*Wt»SUTL i 2 Mn0 3 !iif0 4V#ItL i ffs»«te&J*fc*V^8! 

OMnS^ a -N i (OH) 2 #3t©£fifc«rB&jt L, *t55& ft 

•tzjEmmvsn*®.mi-z> ^tiot, v3K«c«i>->f * ah&b 

i-r^V (Mn) flS^4&*«»£M'fl^te**ifc (M' Wt N Al, Mg&tfC 

ffiffi#3k»ifc&*:ft-eft % ifefcte, Mffi#7K*»©^)!e< it> 2lK±^i^$ 

7kmm&mmmz<m&^x, W5Ni-Mn-M' fc^********^® 

tfT?^< , NiMft (^/V) : Mnft^ (^/W) : M' -ffci^fe (^r/U) A : 
B : Ct-ttUS. N i : Mn : M' ^tlfttA : B : Ct £ftfcN i -Mn - 

M' i^*iti^i:#5:i^ T ^ 5o 
f±s Al, MgWCoi^l^j l 5/>4<i;tia©5cf) tfs?&*§?£ftfc 
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P H^io~i3tU «lr1B#ttXSK:J: U#fenfcN i -Mnm^itm<Dm 

B5*fcW:N i — Mn — M' %L&&VWB<Dik'&yo<D&mtes TcmM' (M* (iM15<h 

ftiflfi^ftxmki&V^ Ni, Mn «^©Jia7G*&#^*4b^fc&;kS&?lSc4 I 

V^<0j&S*>5. La>U fulfil — b*£fcXfSU: J; >3*B5*S <D «£ 5 fcS«5c*»c 
J: tJaa^ttfcft^tfclfcSr^SSU *v*T? % L i fc^4£i i oD^Sr^ 5 r. t Jc 

i -N i -Mni^tftftlfeiiL i — N i — Mn — M' WL^mit^^M^^ 
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So 

^t^-ets^ t (Dmmfcfc* ± •? tea-eft 5. £ s £-e> 

s/c, $5/&#:ftra: N 9 o o°c^_ti i o ^raetJiti-s© 

„ *fc, iS^®cm^JI^^^5MrR)i:^S e X, Li-Ni-MnMtftto 
liL i -N i -Mn-M*^»^4»0«S^»l»l$»c3a^*SJi*»c< V^tCioT 
. ***tt*te*3fc"*-5lB7L«^^aD^i-<ifc*B53»H:^:*< % SJ«A«;iS«j 

Al, Mg, C o f ©ISjng^a^^f;;^^^^ L 5 

» H&fBLfc«fc 5 9 0 OTCfiUu&SS* LV\, 

— ^J&MtfS i ! 00tJ;5i«</£5i, L i OH^i£(DV^^J^m<Dm 

o 

I^lft«OSt^|4, 5 O (Deo) ^0. 8 M niJ:D^t<10M 

m^TT^D, J_o s 10%tft (D u ) *5 0. 4/xmJ; »?;*:# < 7 A m«T 
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T-*-3«GH-*5. wO«©a^8ftttl4x *fe«S^i^^*3V>-cr±L i 

/-vw h Kfl:4*f4 N *%9! J: 3 '#^©^-£^1^-** U5 m*% ~ 9 
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51i%^t$h50TOUv\ 5il%J; <94>#v^, mmv 

*ifc, *B^0^5fe^^^^5JE@jgfe»«, r^fc'^/Hftit^U Li 1+S 
Mn 2 . rt M'" t O ( (fiU OSs^O. 3, O^t^O. 2,M"li,Mg,A 
1, Ti, V, Cr, Fe, C o^.t>*N i Of !i^Ilitl5^*< <t ^ 1 ffi^_h 

L i 1+s Mn 2 . 5 _ t M 1 " t 0 4 {£:}otf 3 s 0T*fe^V^5, ^ fc".%/Mf jgO?E 

ItTciM'" <DmmtLX^ Mz-tfMg^ Al, Ti, V, Cr, 
Fe, Co, Ni^^ t -ffetu 5o Mg> a1n Ti> Vn Cr Fe ^ Co ^ N 

i fctf»T»t> N Mg, Al, V, Cr, Fe, Co, Ni £fflV^<b, j^^Hfc 
^atrfr5 ifcf, L i ltI Mn H ,M'" t 0 4 T*S;ix*fc** 3 ^ <k 
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Li 1(s Mn,, t M'" t 0 4 T?*3*L*<ffc*1fett, «t S^Jfe©*^*^* 

m^ft £ mnir Z n £ * fc < * 5 o x-B * L < ft v \ 

14, CuO, C u 2 0, Ag z O, CuS, CuS 0 4 #0 I T i S 8 , S 

i 0 2 , SnOf ©IV^^ S V 2 0 6 , V 6 O l2) VO„ Nb 2 0 6) B i 2 0 3 , S 

b 2 0 3 fOVlft^ft, C r 0 3 , Cr 2 0 3 , Mo0 3 , MoS 2 , W0 3 , Se0 2 ^ 
CDnmk&Wn, Mn0 2 , Mn 2 0 3 ^<£>VII#Hb-S^> Fe 2 0 3 , F e O, Fe 3 
0 4 , Ni 2 0 3 , NiO, C0O3, C o Om<D VIII Jfcfb£-J|fe*$T?3E£;ix5s 

^ a - ^^/uh^m^-mtm^V ^9A-^y*y*«^iMs**oM* cmr 
r-y^, ^ y ^77x=uy, ?tf y r-ir^ vis, ^])r±^mun^<Dmmi± 

~5 Olt%^^f L< s 5ii%~3 0ti%t*)5O4S J; «3»* LV\ 
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^f;l/i;fh7tKn7 7y*fcfi-t©iift; 1, 3 1, 
1, 2 — h^S/rc*^ i, 4 -5*:/ h #$/3i* >\ * <?■ 

* fc m ©ii^ o^t * it n e> 2 «ei_h©a^«»4gf * w 5 r t # t? # 

m^M^i tttt, ^Jxf^ LiC10 4 , L i B F 4f L i A s Fj, LiPF, 
, LiSCN, LiBr, L i I , L i 2 S0 4 , Li 2 B 10 C 1 l0( N a C 1 0 4 , N 
al, NaSCN, NaBr, KC10 4 , KSCNfO V f- >7 A (Li). 7^ b 
y 17 A (N a) *fc(±77 y r>A (K) ©lS^Wty^ L i CF 3 S O 
„ L i N (C F 3 S 0 2 ) 2 , L i N (C 2 F S S O z ) 2 , L i N (C F 3 S 0 2 ) (C 4 F 9 
S0 2 ), L i C (CF 3 S0 2 ) 3 , L i C (C 2 F s S0 2 ) 3 , (CH 3 ) 4 NBF 4 , (C 
H 3 ) 4 NBr, (C 2 H S ) 4 NC 1 0 4 , (C 2 H S ) 4 N I , (C 3 H 7 ) 4 NBr, (n-C 4 
H 9 ) 4 NC10 4) (n-C 4 H,) 4 NI, ( C,H S ) 4 N -m a 1 e a t e , (C 2 H S ) 4 
N— benzoate, (C 2 H S ) 4 N— ph ta 1 a t e N ]) /U^/Ut^ >-gg 

y^-«7A % ;t^?vi^/v*^y ^ a s Kf v^;^yf v 7> yi y f 7 a 

$ L i B F 4 , Li PF,0i5ft»«^*ytti: L i N (C 2 F 5 S0 2 ) 2 

£>i 7 */^7;^D7/^SJft5 y Aigi *jS^LTffl^« £ £ 
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mmmn*, mnM#*.xfmmm> ^ ^^^m^cx-y ^ turner jeu 

LT 5 0 C C~ 2 5 0 °Cm&(D^mx. 2 B#WS*ABf»ft!.ai-5 r. t K «fc «3 ^fill- 
M£*b5o jE«S&*K^iEfii^Sti-5^*tt> 8 0ll%~9 9li 

% £ £ *f * K tt % 8 5 9 7 S*% i$^„ 

h ltd ^Aat&ami bfc#^^ea^cm^ / >^< x-#, ^o^m^tts 
3e*MM&##* uv\ «nc, a wifiB^^^if fit lt $, 5 / ? 7 

te^pgHBRI (d 002 ) 0. 333 — 0. 350nm 
att;fr|R)©iRM&-?-©*# * L a 2 0nm gAJi 
c W^IrJ * L c 2 0nm 
2. 0 0 ~ 2 . 2 5 g / c m 3 
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s y^A^jg^ y ^^^-j/v^^^i,, PT-pA-tft, y^A-^x, y 

^■A-T/l^ = 7A-^X, y^^A-^fy^A, *5±V!>yK^90Pf 
L<W\ 90li%~98it%i^il5 o 

n ^^U'&<DMmBM%z<Djfek, 3E«ifi|*flt©iWrfBJtZ«l*©4tt«o3l*so%£t± 
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f&^SRBBi ( d 002 ) 0. 3 3 5 ~ 0 . 358nm 
a fft^fRjCD^t H ^^CO^:# $ L a 2 0nm~10 0nm 
c %hJ7m<D$£&^F-<D*:& £ L c 2 0nm~10 0nm 
2. 00~2. 2 5 g / c m 3 

^!5]|Sic%4eS<73 i: «r i§3S® • ig^f/j: }£Tzf=>-— *R#3:-e£ fc^£Ufc3fc 
^mfSIS©i t -CH:3&V\ ftfcl&tejMtfS L i 4kJRS3p^*f LT4. 6 ViftJ 
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s*tftv^, (ttttJM&, mftvtmto, ±*mm&*k Aat»» % 

it%~5 0iI%Wtt<, ^to. 5tt%~3 Oli%^f u\ 4$ 
leiTtf l/y^^^^O. 1~0. 5 Mm<Ojg^S[^^i^#UXfflV>S 

milElS^Jt LTfi, iiJjT, h7 7/Ptnxfvy (PTFE), *'y7 

y-fbtf^y^^ (pvdF), #y 7*0 brv'^<st©f»pr33Ett»iiB N 

s^f-U^-^u M°\s^-*Jx.^->?— T&y ^— (E P DM) , 7^yftEPDM, 
W^^at^sfA ( S BR), 7 y*sf A«©rf AJM4«r^ft-5#P ^ — *r 

, 8&»©Jt#S9©5 *> % tfV 7j»ft7*= y (PVdF) -^zKy^^i^ (atf 
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ffilBLfc, Li-Ni-Mn-CoM» £fcte N Li-Ni-Mn- 
C o -M"^mtm (irt, M" its Li, Ni, Mn, C o &^<D^m) 

r^fid^ib-f b^-eti^V^^, L i -N i -Mn-Col^lftfc 

*fcfi, L i - N i -Mn-C o-M"IMftfelftv mfc^B^&tfMtlft^ 

xhs jEm\cpte< t h imA%&±<Dmm&fcmtfm&M^t£^M&ft, mm 

o 

ts*fef±A®<^^i*fi^*)-br o. s-iotr/oW^K, ftia~2ii 
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XW: N FlI^Lfis T7°y <Jr-^ — ;v/£^On-7- a— ^-f ^^17—^ 

S^v^Tft^©J?$*5J;^l:cD^^^i-5r i^M* Lv^, rft&fci 
^v^iS, ft/ftftX* atmttiff^s **tt^7^«o«!iK:, 

-eta, = y*vK a?- is is am* t*>, ^ a, nj&^st. * 

m*4S5*HPs Al-Cd^Cffil:, sfmi£, M5n 

flstfSsasMi^kttSo J¥£ ©PS:£te#^ftV^ 1 ~ 5 0 0 /x m©t»GD;^/BV>ib*L 
^Mii: LTte. MilTntt. £ot||tt|:in> £ffit£mffi, = y *vHS* 
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^^u^&m&&, 7ir<k*~yf>' — >#7/i'tD7t h 7-7 

sMfctf^ y -r h y 7;^a7nt'ky*f^ 37 yflS^s !)f>-r h 7 
drv'Fs 7n^l/yt^7F, /f;M^7^!)^K fc*~^7*1r t"— h % tf 

- ^flLfc 7 -r A frjgjft U MI37 ^ /v A ©»?Lrt * 5 n 
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ri, 7 5?*/unwwsr»«L-c»ijiw»*^i» (uv) *m^tz<o, m^m (eb 

y/K ^y ^^^y y bm) ^W£>;ft3o fifriB^ttP^j^^n* 
frm-m^mi-fibti, =t Djy£M^f*v 2*e-tB (^^) r^y v-t> {^v>->?- 

<£> tK y tfi/v^'y =i — v 5 (^^) r^yv— k #?y ^^v^^^/zK 

ag (^^) r^yw— h {fy^fp-/v7n^yfy r^y^f, 

by 7^!)w k ^y i? y y©7*a ifym-y b°tftmm<D b y 

7^y i/- k ^'y-&y ^©^^i^v^-^^Ks 7 t nt o i/y^v'K#ioi 
o h y (^^) 7 ? y \s— bm\, a^^^<d^^ r^ywh 
>-^y *y h^rby (^^) y k i?yv±y ^=¥-y- 
r^y whf} ^we^So ^b©*y7-^W!ttL<it fffiutffl 
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-^—^m, -r^=*v^L i/^^yi, y-y-^^, ^^i/>"^pv^ r=i= 

b^gh ^FlSfP^-^^^^ {xf-u^x/uft^Ms 7? V ;VT5 K- 2 
suT'v/OxsVTisi/M^} t.tci-itnh'Dm. (L Nal£. KM, 

1~C 1 8C0^^*^f4^^T^=i-/V % T/V^V^ (C2-C4) P = 
— /K *!J7;^vy (C2 — C4) VV =1— ;^x*Mfttf}\czc*y L ;i'ikl^tc.h 
<D (t^f-sU-trU— h,*;t FnifVif/V-rV- K & if ) s *3<fcT>*T y^r — T 

N-^f/^H'yi^/T? K, N, N-v^^/W Wy^E-/T$ Fft<if 
). (^^) y/^^x^/U [C 1~C 1 8<DmffiWi ^fvK ^ 

fcVK Zff-/^ 2 — ^^yW^S'/K ^f7!)^) 7^3- /U£ ^) 
y/Ht^GC^^vvK *fcf±T/V=^V-V (C2—C4) ^P=— 
U 3-;k /atl/y^!)3-;K 1, 4-^^Vi?*-/Hff) *5 .t^tf? y T/v 

af^y (C2~c4) ^ y =i — (^y ^^vy^y =— /k ^y/Bfyy^ 

P3^) <b (y^) y yvifet c^ai^^^] ; P ^ F£fcf* 

N-Ii T* F !)^7 5 h\ N-^/W 

7^ y/^T^ h\ N-^^n— /V (y ^) y/i^T? K<*] ; ^-/W^tVI'* 

fc«r y /wr^fvi' tot y jvmi \?~jv^— T-^itttr v a* 

x.—y"/u [T'f/Hf^^x-T/K Kfi/^7 y /vni— Tvulg] ; ^Ft&fa^ b y 
-fb-a-fl* 7^Pn=fy;K * n b y= b y ; ?Fffllfll7VW=»— C( 

7!)/V7;V3^vf] ; ^ISfPT5> [(^^) 7P/U75>, fvKT 

5; y jx^vW;* ^)ry y /vw- b, ^xf^7 $ / s^f-jv ?) T^yv—b 
mi ; li^f^/v- [N-t^fn y tf=/utry -yy^] : ^-^^ 
-f y^fltflfr#!#Hb7K3S C^vy, /Dtvy, :^wy N -I'yy^wy. 
ry (C6 — C5 0) a -tw-f ; 3:^7 4 ^mm^Mit^m [v-y 
n-O-^y, v'^a^dr-fey, c^-^y, ;;v^yf] ; ti'7^yl 
^W^^b^K* l>f=-vy, a-y-^vv^^yy. ;*9Vw<y^] ; ^fp-T s; K 
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[>W 5 K«S] ;^n^y^/^ [i£fttr-,K If = y :r y, y >"fb 

y —/ua v 5 ^' y v-yyi^— r/K t^7i; -/uf^^ y i/i?^uai— ■ &3f 
lbt^7^ /-/ua^^d v-^x-t/k 7i;-/i//#7 y^^y vs^/i^ 

. ^ y v/^;i/7 5 y*g { b y ^' y v-v^y y^r^wh, x b 7 f v ss&as*j 
t $ y ^ =,uy 9 y«?h m^mmm^^^ k« y ^ 

^ N =7K^'Wn^csa«f} % mmm^^-^-f vm { 3 , 4 6 y f/ui/ 

xf Vyfh7?^ 3, 9- ( 3 -T 5 7 -7°n tVV) -2, 4, 8, 10-7 
b n^-dr-y-^t°D [5, 5] tfl^h ffi^U75yi {y ^^riXU^ 

^T5y, i?rU7x=/M^^K #5 75 K« (^v-l*'!)/? K# 
k Slil7K4^a {feky^/t-^ rh7t Kn^f^i*7^/^ ^^t: 
MTky^/^m, MfrhV * V y h8t* m**T/i'1-i?y?m}, sum {7 

SK { b y (^W?;^^) -7x.J— /K 2-xf;W-4-^^;K? 

e/7-? — b^ e?7is^ * >-v ? -i' y «>t^ — K 1, 6 — ^^t^f 

y^T-f— b N 2, 2, 4 (2, 2, 4) - b V * ^7U— ^3rlM f- U y 
— b. p-7xx^y^-^y^/7t'-^^ 4, 4' — 

^y^y^t^f, 3, 3' --yy ^vu-y^^v^ , 4' --yy y^ri — 
b> ^7x~>yy^yi/7t-h, m-^yi/y^ y ->7t- b. byy^ 
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/^^ky^y^Ti — ^y7tny^y«^ — K i, 5-1-7* 

V'^y->7t'-h, trans-1, 4 — P^^W^ y iXT^-— l> 
y-i?y>\ Ml^fn-^OA-y, l, 2, 6-^^rfyH)^/K M)x 

^y-^r^y^}, 4*g-flBft;£'«B {-^y^y^y h-/K a^v^TS ^ 
MJt/yy7 5y, -77x-;wy^y^7^y^ Tf^^fo-^^o^^f- 
y TvwyVv^y K«$h 5 "gmikG-M {2, 2, 6, 6-rl>7^ (tKn 
dr->y^/v) i/^P^t/-;K i^xfvyMJ7^)ii:i?], 6^^^-^^ { 
\— /v N h—fr, X/vfh — /v#h 8 {x — yn — 

^ [fufS^y^-— /wi:#4a36» {Ti^tfySK o,m,p-7?;* n^y 

Tif^^^^s •fe^v'vii, vis; —A^m) h<Dm-&m, ^y#ynyyf 

y^g {N, N-i?^/^n^^7$y, fyxf^7?y^K ift*/ 
7?yi {kii^y, N-^^vi^e/^y >^?h i?7?yi {n, n, n' ,n 
' -7b7yf;vxf vyi?75y N, N, N\ N* -7h7^f;H, 3- 

7^y^7?yfK h!)7-;yi {n, n, n', n' — "y^yf/^xfv 
y 7?y^K ^<¥1M y-M (n, n, n' n 5 -y h 7 (3 -v>y f/v7-; 
y ya uvu) -y- y y^7 5 v^h it#!)7^ >m {^Tlftfiyy o^-y y y 
(dab co). n, n ' -s^y ^vnf^y 1, 2-^f;W?y/-/i' 

\ 1, B-i?TW$s*T2 (5, 4, 0) !>yfty- 7 (DBU) 3p} *5 
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nitre 5. 

r^$=i>A % ^mmm^^-7^ a^^w— mt u-c^tf e>*v5 0 m*-&, &m 
m&wm7 * *&^&fr&A'i£m&<o&Mmfc&&7 * lv\, striae 

GS^SHb^A i ) 
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MOtj©T% gJgfttl 5 JJ jy h^t»ab«. 

3fef % £.<Z5SJfcf§ K:** l 3 y y K/wAtix ^CpH=l 1. 6iJfc5«fc5 
^ s 3 2%7K^t"^- h y •J'^TK^^SrJBxfCo 7 0 mm <f> K/W* -7<D&W M 
1S1 2 a 1 2&JSV>T 1 0 0 0 r pmt«#t, fc-* — 

i . 7 y y i> y ^/vtki^^s i . i y y h /^«t»^ 

TK^Sr^^^^ffitb-ei 1:17:1. 4:0. 36 (y y WW 
S-g-U Ni/Mn=l/1 Ot/Wfc) <Dj®^^t Ufeo 

:©MII^ 13ml /m i n ©SfcS^KJ©* ^igjKWlCfflfT bfc. 

RjtPWrt** pHiUi. 8i — jgmfc 3 2 %*iMb-*- h y tr ^mm 

ifiLfc. iiu* l 0 0*Ct?2 O^WftjRU, = y^-^v;tfv^*fct#i£ L 

(D 50 ) =11. 4^m©^|&*^ffc 0 r<Z)t&5tc©Jfc*affaSr> 
3.7t7^^^^ttl4SU-8 U2Sr/BV\ 3i*©jft|*tiiT«!lJ£Ufco -t 
3 5. 6m 2 /gtfccfc s 

5:Li / (N i +Mn) =1. 0 2 t45±5WiU Lfc. 

&T/is^i-mz ?mzjzxA,v, m^^tm^x 1 o on/m^mx-i 030101 

1 0 3 0°C^X 1 5fl#|HNM$U 1 0 0°C/B#r P TC6 0 Ot^T-^iPL 
1) tr#fc D itmmm^, ^7t7^t=^^l4SU-8 U2l:lV\ 2 
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Z<D%L<&mk%><D-£$tfUgW-±, Quantachromett»Noval200 <£:jBV\ 

. O 0 3 2 9 1ml/gt'feof; 0 

K&*©CuKa|fctCj:5JCy^*4&|HlSr8!|j£©j|£^ 20 = 18. 6 2|, 

3 6. 4 4£ % 3 7. 7 2^ 3 8. 0 8^ 44. 14*. 4 8. 3 0f, 5 
8. 0 01 63. 9 6g, 64. 14l 64. 44g N 64. 6 4IM6 
7. 7 O^ttififc^^tbliJJlT^— ^tfSfg&ktL, ffilH»R 3/mtCjRi-5JI^ 

mm. (a -N a F e 0 2 M/S#tfltit) £ JBfc»n5*&fttt©l« VMMB 
S^ti&Sfr^ofc. Wffa = 2. 8 8 9, fefff c = 14. 29, 

lt B B$S-^f$^V = 0. 1 0 3 3 nm ! t$)5:tWcfc, 

*fc, 2 6 = 18. 6 2mz&l?Z>¥—?\£M-fZ 2 fl =4 4. 14*fc*Jit 
5 hT— ^ ©fB^5££ifcf± 0 . 8 6T?*>t) % #tf— ^©^HMtts -t 3x^*1. o. l 

4 1° 14 1° T-fcofco IS*&*0^y^^ai|Eli>fH4:H2fc^i-. * 

MT-mUM^M ( S EM?X) 4rH 3 &c^1- 0 l M mgaEo l &m?&&& 

(MMfeA2) 

*Ei3 5. 6m 2 /g, ¥JSe?fD B =ll. 4 m mCO^^^pfetTK^y 9=- 
* A— 7ki£^M-£#j£r, 1 0 0 0*C-C*Sj*Lfc£ irfit^f*, (M»A1) t 
m%gte\_X s D 50 =10. 5 ^mO !) f !) ^^;l/-7y^y|^|W ( 

l^ttA2) &#fc D 

Jfc*ffiarttl. 2m 2 /gTfcofc„ X, ^MtittO. 0 0 4 0 2 9ml/' 

c u K o i t i 5 x ^ ^ iHE^sj twig^, l^SJftfeAi tPHi 
fcEJiff bit, ^W»R 3/m»c«-f-5ji^#3ii:Sfctt53t*tt© 

jtiV^^-^fijc-et TV^ ^ i }0Sfr3»ofc o *fc, te^f&a = 2. 8 94, i 
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f||c = 14. 3 3, ffi&fa?fcmv= 0. 1 0 3 9 nm'tfeSi k&ftfri 
2 0 = 18. 5 6*»C*srt« 2 0 =4 4. 0 6*m 

str— ^©*B»»*tt;»4o. 9 8T-fot)> **t-e*LO. 1 

8 8° RtJtO. 14 1° T^fcofcc 55*^«f©IS*. R»5|5©l&/*ttL i u! Mn 

0 . 5 N i M o,-e*)5i fcas*?d»o*:. 

(l*»ft*A3) 

>>a— 9 5 0 , Ctj|^urJ:F^fi, (*^»ft*Ai) fcP 

JtSK^fi 1 - 6 m V g -e* o tz. a X, ^SBTLWSfH: 0. 006015ml/ 

iSjvMt£*ia5£-f£-t?tTVN5;i k&frfriit. &1t, *&^|fca = 2. 8 8 9, i 
?£|c = 14. 3 0,gMfftiV=0. 1 0 34nm'tfe5:tWo 

£fc, 2 0 = 18. 6 O&tC&ltS bT— ^^M-fS 2 0 =4 4. 1 0|m 

18° SLt>*0. 118° "Cfcofc. 7G*##r©i!§*^ ^i*(DMttL i LW Mn 

o. 5 n i ...Oj-efcstias^ofc. 

3tffi$i35. 6m ! /g, W^-iD^ll. 4Mm?)»*tMftyf- 
— 7km<D&&®&, 8 5 0°C-e^fi)cLfcr i^^fi, (S^i»Al) £ 
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itLT, D 50 =lO. 4 »m<D})^f7J*-~y^/V--^^tf>m'£i-mtm$:n 

ttmmmts. 5m 2 / g t$.ot s ±mnmmzo. oi 2 2 0mi/ g 

HSV^tB^fifc-e#TV^5ri:aSt>^ofc 0 8m£»a = 2. 8 9 5 % 

f£fc = 14. 2 8,g^MV=0. 1 0 3 6 nm ! ffc5riWo 

2 0 = 1 8. 6 5$!^lt5k'-^rat52e=44. 1 5ii;j5lt 

18° &tfO. 176° -Cfeofe D 55*#*f©*t*, i»*©ftiftL i llM Mn 

huIB (M»Al) -?m^ti&.}&W l l£rfflv\ ^<DOTll|t*l:l 
3 JJ y h/J^AtbfCo ^tpH=14. 5i45«t5> 3 2%7kmit1- h V !7i* 
*JgJR«:aiI*.;fc. 7 0 mm0 F/U* -Y ^<o»i*^« l 2 a &«£fcjf 1 2 
^fflV^l 3 5 O r pmfWL, fc — * — fcl «fc X) fcjfoffl ftmWim.mZ 5 0°Ct 
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c 7> 

atria (Mifttici) ^^vN-cm^^fcK^^-y^/v-^^^^m-a-*^ 

ft50g^ p H= 1 1 . 6i^5<t5> 3 2 %7fciiHb"J~ h y ^AtK^MStSPx. 

tt^te&ffl&fciJl^flft&JBV^-C 1 3 5 0 r pmtWU t - ^-(C «t 9 Sffi* 
F^^t^S tt 5 0 °C fcfii o „ 

l . 5 y y h /H»Bl = h zk*£i8u & t*. 6 V y h /HjtUT ^ 

^E-- r> ATK^^^^^^^IStbT 5 . 0:1.4 (VvY^) ©ftl£-eift£- U 

!B*«=y^rA'- ▼ l';«f:'*fr*tMb5 0 giC**U (N i +Mn)/C o= 1 
0/2 (^e/uit) = — h*ftl©IWS^H-iLfe„ 

t*5i5, 3 2%*8Mfc-t- h y ^ATK^^Iff^c^^^Abfco *fcRJi;ttrrt 

5 o'ct— J; 5*f«5Wtet— ^--e$ij^ufc 0 
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0 rtb* i o o°CT»2 ORftHIf&jftU =/<^MSI^*M:«iH:«t t)*iB*s%fe«$n 

fc= S '^-vy^yf^it!|!(©D M = 11. 2 ju m<DftM!& v *£#7t 0 
<D®LMW-?MJ£ U fc 0 -t © jg*f± 15. 6 m 2 / gTfcofCo 

# & tt^t = $> ^ - ^ - a h «£-*tfc4* i Tkmt y ^ ? a-tk 

ife©**]- i / (Ni +Mn + C o) = 1. 0 2iftii 5l^iU 
lOOOTCS-Cffi, 1 0 0 O'Cfc-C 1 5B3MH**frU 1 00 V«IKT*6 0 0 
iV>T^it, D 50 =12. 6Am©!)f^- = ^/U-?y#y-3^^ 

m-a-wutm m&mm c 7 ) &^fc 0 

JfcSMttO. 3mVgT?*oft, X, ^»7L*«ttO. 001285ml/ 

z^iHiff tr - ? a>m& fe tt s $ik!& r 3 /mint s m vtmm t @fc>*t5 

iftV>^^^Rfe-C#TVN5r bififrfrolt. *fc> fe*7£WLei=2. 8 7 7, i 
f£fc = 14. 2 8^1M«V=0. 1 0 2 3nm 3 T'J)5ri:» 

2 0 = 18. 6 0t(^}t5fc'-^(^t5 2 8 =4 4. 2 0«t*3lt 

5 9° RXfiO. 118° -efcofc 0 TcSt^flf©^:^ RH»*©a&riiHiL ix.otMn 
5/12N i 5/12C o 2/12 0 2 T*&>3 w i *St>d»ofc. 

HtrlB (t^iftHici) ^^li*v^x#fe^^fci«*«^y❖•/^-■^^^^*•S'*^fc 

ft50g| N pH=ll. 6fcft5i5, 3 2%7kmt-f- h V * AjJcjgifcSrAlI*. 
fcTK^-fb-^ h P ^ATkSfttl y y WWC&ALfc., 7 Omm^^K^^^i 
^Se**«it.fc»i*»Sr<«v^Ti 3 5 0 r pmTll^U t^^HcJ; UgM 
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L . 5 V v h /HiBB = b tK^^s &T>\ 6 ^/w/ V v Y /H*»T >- 

^■=r>A*^Sr-?:^tb^Jt-e5 . 0 : 1. 4 (!) j/ f yw) otU*T?»# L- 

m&g.-y^^-^^tf^^&TfcynS 0 g C»L, (N i + Mn)/C o = 2 
5 0 °C £ — Jtlc <t«J:5 WfttWfc t — * — -CftJfiJ Ufc 0 

. 0 junKOttJIft^Sr^/t. 

^<Dtoitl<D\b&ttfc&^TVT4 7ir~**QM± SU- 8 U2 4r/BV^ 

J&^^SrL i / (Ni +Mn + C o) =1. 02i45i5 t^it, +#fcjB 
lOOOtlfM, 1 0 0 OXlfcX 1 5l$ra#«PU 10 0VW600 
IV^^»U D 6( =10. 8ium©!)f 

feG-mtm («^»ftftc8) *#fc„ 

JfcSBSafttO. 4m ! /gt'$)ofco X, ^«M(±0. 001625ml/ 
C u K a J:5xy^r ^I0fflf©^s SfrfrlMfclfcA 
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f£|c = 14. 3 3, m&#¥ftmv= 0 . 1 0 36nm J tfc5:iWo 

^fc N 2 0 = 1 8. 6 5SWlt5t-^l^t5 2fl=4 4. 2 0ft^*5lt 
5 fc°— ^©fSM^tbtao. 9 9T'fe"9 , ^©^jjtifilfi, ^tH^O . l 

8 8° ;&U<0. 118° "CfeofCo 7hm&$T<DMi%k. m'^<Dmm±L i u2 Mn 
10/21N i 10/21C o im 0 2 -e&5wi:^t5^ofc 0 

Ot^-ft^C 9) 

(MtfWAl) T?^WcS/£1§ l 1 £J3<>\ l K**: l 3 V 

y WWUtfco £ btpH= 1 1 . 6t*5i5s 3 2%7kmik1- h V ?J>>7km 
m&JW7trz 0 7 0mm«AK;^^^j|^«l 2 a £tfi;L7t^#a 1 2&M 
^-C1 3 5 0 r pmT«U t - 9 -fC J: "9 KJSflTrtS&iRi&fiEtt 5 0 'ClCfiio 

fc (@l#I)o 

0 . 7 8 9 ^-/w/ y 5/ h ?vm®.— y tr/vOfiMWL. 0 . 7 8 9 y y h /Hjg 

/y v b/H»ifeT^ i e=^A*»?K % &U*0. 0 l 0^-zv/y jx h/vt K5^v 
Tk^Sr^KWfrJaftt-ei : 1 : 1 : 1 : 1 ( V y h/V) ©Sfl-g-CiB-g- U N 
i/Mn/Co = 0. 4 5/0. 4 5/0. 1 (^r/Utt) (Dm^kW-Wt Ufc 0 

1 3ml /mi n©IiT?SfSHta^^iTLfc„ * 7c, 
KfS»l*J«?SfcpHa* 1 1. 8i-Sfc45i^ 3 2%7k^-fb^ h !7 !>AtK^ 

jggg#j i:2 4 i#!BIKJSift#f S&Wtttiifo t> L < ttBMfcflfc t JBfrftS = y ^ 
-7y^y-n/^hf-g-it^©^7 y — SrJjRBtUfc. $m\^fz-*7 y — &7k 
5i®Lfc„ ^^Srl0 0tt*2 0B#l1^iL, = y - -<e > # — =t 'Vl' 
h«^*ftft©D M =10. 5^m©ftj»»*S:#<:. 
Z.<D&M<Dikmm&te*-Ty-T'{jr-?*ti:M4 SU-8 U2^fv\ 
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# b frltc =• y-jr A* - - v >tf 1/ - a A* b t TK^-ffc y ^ ^ — 7k 

4ftt&*SrL i/(Ni +Mn + C o) = 1 . 0 2 i5WIU 

1 0 0 0 °C^T?#?a N 1000°C^-C15 mm&W U 10 0 TC/B*WT? 6 0 0 

fl3v»T5MRU D 50 =10. 6 ^ mOJJ *f-yj*-=- iy^-vy^y-n^/i/h 

ifc*ffif««0. 6 mVgt'feofc. ^*BTL*«H: 0 . 001979ml/ 

lKt&5|50CuKoiilltC«tSiy^^jSl|ElWaSoag*x M^tfeA 1 

2 6 = 1 8. 6 0to*Ct5^-^^t5 2fl=4 4. 4 0ltlCj5tJ 
3 ^ ©^Si^JfcteO . 8 5X'hQ. ^-f— ^O^flt#gf4> ^rtb^ttO. 1 
7 2° &t)*0. 14 2° T?feofc 0 

«-g-BMb4&C 9I4C uKaHlC J; y ^ ^«HU4»f 2 0/0 = 1 

8. 58°, 36. 5 6° , 37. 7 2° , 38. 2 0° N 44. 2 8° % 48 
. 4 4°, 5 8. 4 0°, 6 4. 12° , 6 3. 7 6° „ 6 8. 0 2° fcHl^ftf 
-^^^0 N |t^tt^i^v^7 ^ s^•^(Dm't : i^b^^ o-N a F e 0 2 MJl^«5t-efc 
*K a = 2 . 88 1, *&^tc = 14. 3 3, ^IMSV=0. 

1 0 3 0 nm'T?fc5iiWofc. £fc, tg*^*?©*^ ro^*®Mtl 
L i l . 02 Mn 0 . 4g N i 0 . 45 C o 0 . 10 O 2 "Cfc o tc 0 

m&wntmc 1 o) 

y h/vAHfc 0 $f)|:pH=ll. 6 kteZ>£5, 32 Y ]} $ J*7&m 

V>T 1 3 5 0 r pmfSHfU t^i?-ia Ottcfco 
(0l#HR) o 
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0 . 5 2 6 =^)V/ y y Y frW®.=- y <7VW7fc^^ 0 . 5 2 6 *ZA>/ V y h /Hit 
K-^^^^tK*^ 0. 7 0 y h hfomWt, 1. O^/U 

/y y hAstfLBStTf*~V 0 1 O^A^/V y h;H= K7^V 
*«MR«r-t«X-eti/#:flltt;-ei : 1 : 1 : 1 : 1 (!) y h^) O^T^U, N 
i /Mn/C o = 0 . 4 5/0. 4 5/0. 1 (•^/I'Jfc) (DMP^^^t Lfc„ 

^©IMIS^I 3ml/mi n©^*T?RJ&«fci£&lfcfcJ«TL7t. *fc N 
RJ&lf rt#«pH*i l. 8i-^|i:45J:5, 3 2 %3klfcfl2-*- h y ^AtK^ 

ft, 5iibfc 0 rtb^r 1 0 CCT* 2 OBtfffltt&L^ ~y^/U-^r^^f^-=x^</^ 
M^»OD M =10. 2^mOW^#fc, 

icD^(Di:b^ffi^f±^.T-y-T^^-=^^|±M4 SU- 8 U2^V\ Kft 
(DMmWZmfe L7i 0 ^O^jjltt 3 1.0 mV g T*fc o fc„ 

±^|&5fe^L i / (Ni +Mn + C o) =1. 0 2i*5i 5&-fP*U 

iooot;t-e#ia, i o o o°c(--c i 5 b#h#i$u i o o "c/^mx- 6 o o 

fflV>X^-»L-s D 50 =10. 4jnmOpf !7A-=y^r/U-7y^y-3/^h 

ttgcMteO. 8m7gt"l)ofc 0 X, <£JH?U^§te0. 002760ml/ 
g o fc 0 

*fc, 2 0 = 18. 6 O^fc&ttS tT— ^JC^j-f-S 2 0 =4 4. 6 0Stfc*lt 
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6 5° RT/O. 125° -Cfcofco 

*«t»3t"Cfc 9 , te^Sfe a = 2 . 8 6 3, c = 1 4. 22, 

fcmv=0. 10 10 nm'tifcSiiWof;, 7G*#$f©3l£*N ^<D 

'ffi^ZtDm.J&fe'L i 1>02 Mn 0 .3 0 N i 0 . 30 C o^Ojtfcofc. 

(*Mft*c 1 1 ) 

(I^lttAl) -CffiV^fcSJES^f 1 1 &/BV\ r©sj£tin-*^i3y 
y f;VAJxt. ^l:pH=ll. 6 i ft 5 ±9, 3 2 %*»-ffc-^ h y 9 
^^JDx.fc 0 7 Omm*^ J ^(DMWmWtl 2 a 1 2 

^T1 3 5 0 r pmt*I#U t -fc £ V KlS* 5 0°Cfc^o 

(Bl*Rg) 0 

0 . 8 7 7 ]) v V j\,W8k=- y £vWK8£?£x 0 . 7 0 1 ^/V/ V V Y f^M 

m-^^tf^fo&l&s 0. 1 7 5*;v/U y l. O^e/v 

/y s» h/^mmT^^^^^mn. &&o. o 1 o^/w/y -y wu-t f?^^ 

TK^Sr^tb^H^^J^-ei : 1 : 1 : 1 : 1 (y ylA') ©S"J-&T?S-g- U N 
i/Mn/Co=0. 5/0. 4/0. 1 (^/Ht) ©JOMSHgSfci: L/t. 

i^jRS^ttSrl 3 m 1 /m i n0iitSJS«tli«KlTLfe o 
K*SWrt»»CP H^S 1 1 . 8 t— £»Zlfc5 i 5> 3 2%*.^-^ h y 1?AtK^ 

5ilbfc 0 wJl^t 1 0 0°C-C2 ORSMHISflftbx = y ^/w-^ v# is— a* A* 
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wsmweMfe ^tco * <DH%m\t 2 6. 1 m V g -eh o fc„ 

L i/(Ni +Mn + C o) =1. 0 2i^5J;v fcf**U 

1 0 0 0°Cl£X*g-U. 1 0 0 0°C^T 1 5B#ffiflM#U 1 0 0°C/B#P^T?6 0 O 

fflV^^lfcU D 50 =10. 1 Mm©!Jf ^A-^y^-ry^y-n/Wh 
U^mtm (I«ftCl 1) £#7Co 

tb^ffi^fiO. 7m ! /gffcof;„ ^^IMi&O. 002149ml/ 

*7h, 2 0 = 18. 6 OAlCtettSfcT— ^lC*N-3 2 0 =4 4. 4 0«CJ5tt 

5 fc°— ^cDfllM^fcfcJio. 8 9 »? . 3-e-^<z>3HWiIte> -etL€Jio. 1 

9 0° ;&^0. 13 4° -efcofco 

^J£?Sfca = 2. 8 8 0, ^f|c = 14. 3 2, »^gV=0. 102 
Mn 0 . 40 N i 0 S0 C o 0 . l0 O 2 -efc-ofc o 

m^mtmc 1 2) 

>7 h^Atifc. ^tpH=i 1. 6i45J:5, 3 2%ykmti~ h V £i>7k^ 

^^JU^fCo 7 0 mm * X K^* •?<D9kW®1& 12a ^«xfc^#m 12%JS 
V^T 1 3 5 0 r pml?I#L, fc J: !> £j&»l*9ig$fti&#W: 5 Otfcffto 

fc (Bll^JS). 

0. 6 1 y >yH5iEK=y^l/*»Sg % 0. 4 3 8^7V/y iy h/U^ 
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**«t-tnWff3MttiT?l : 1 : 1 : 1 : 1 (5? b^) ©Wfr^fi-frU N 
i/Mn/Co = 0. 35/0. 25/0. 4 (^Ht) 0jDKi|6Hgtt& bfc„ 

13ml /m i nO«lT»S» fciftfc&fciRT bfc. 
SfS*rt**pHii 11.8 fc— J: 5, 32 %*SMb?- h JJ * AtK^^ 

I^ftCSA^I^tt^e) 1 2 0 o -/>'/f 1 3A»fc 

2fe, £iib/t. 'Jl^l0 0°Ct»2O^mjiU 
fM^ftWD^ 10. 0 /z mOftjftt&*Sr^fc. 

rofe v *(Z5j:b*®lffi^Tf-r'l'^-^^^ ; a:^4 SU- 8 U2^V\ £[& 
©|fc«flU-CaiJ£ bfc„ ^<D^mf4 2 7. 8 m 2 / g T?*> o fc e 

# £> ftfc = y trA* - y % -y - 3 b «-S-*«fc«?»* i Tklfefls !> ^ * — * 
J&^Tfc&rL i / (N i +Mn + C o) =1. 0 1 fcftS <k 5 U 

1 0 0 0°C£-e#M. 1 0 0 0°C^T 1 5I^IB«J*b % 1 0 0"C/HISt6 0 O 
TCf-TN&iPU *©«#C#Lfc. »6>nfcife#g#:S:t&#«> 7 5 /x mtf>-S>5 
ffiV^SU D 50 =10. 2^mO!lf^- = y^- T^-a^h 
QL&mikOo (MtttCl 2) 

J;b*ffi^f±0. 6m 2 /gtfcofc 0 X, ^iBTLWISfiO. 001843ml/ 

it*© C u K a 11: J: 5 ^ y ^ ^IHUf «-6-KflS«»A l i: mm 
2 6 = 1 8. 6 0S«(t5t-^ W5 2 9 = 4 4. 6 Outsit 
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5 4° RXfO. 118° -efcofco 

e 0 3 M«tfc»3tT?fc ■? v *&^5tffc a = 2 . 8 6 l s »^»c = l 4. 20,g 
*# : F-(*aKV=0. lOOTnm'-efcS^Wof;, 7B*A'*f«>lt* 
, £©©3c©jfcj5fefiL i ul Mn 0 , a Ni 0 . 31 Co () , w O ! tfeofc 0 

mi?mk%c 1 3) 
c^-a-^b^A i ) -cfflv^fcs^&^f 1 1 &/bv^ z.(D&mw 1 1 i 3 y 

-y h^AHfc. ^tpH=ll. 6i45J;5, 3 2 %7k^b^- h V $&Hvfe 

V^l 3 5 0 r pmtWL, t — * - <fc 9 SJ&W rttgjftffljfctt 5 0 °C^&o 

1. 2 2 y h/HSS-S"y-^fSs 0. SSl^/Dyh/HS 

0. 1 7 y F^lia^hTKiS, 1. O^fr 

/y y h^m^T^^—tP^WW., RVO. 0 l O^/v/y v b/vt K7^ 
7K*?KS:-ttt-eix*ait-ei -.1:1:1:1 (!) y h/V) ©i'J-g-T**!^ U N 
i/Mn/Co = 0. 7/0. 2/0. 1 (^-/U-ifc) <DJ§CW$?£: Ufc„ 
1 3 ml /mi n©«*"CK««»caaKWJCjRTbfc. 
K«»rt»«pHaJil. 8i-£|:ft5i5, 3 2%*ifttM)!>^*ii 

ro|&7ko^ffiaf*^TU-T-r^-=^^ ; liM4 SU- 8 U2^fflV\ 

<Z5JJ4StffiJ-e»AE Lfco 2 1.8 m 2 / g T?*>o fc„ 
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ifi^T^L i / (N i +Mn + C o) =1. 0 1 fcfcS J: 5 ^Wft U 
-^LfCo ^tL^rT^$^M^ 5#:t5ferA/L, It^^iV^ 1 0 Ot/R» 
1 0 0 0 °Clfe T*#M&> 1 0 0 0 °C 1 5 B#BMM* U 10 0 "C/Bt^-C 6 0 0 

£^T;&-,f&U D 50 =9. 4Mm©!)t^^- = 5'^^— 

-g-mt'-yo m-km^c 1 3) sr^fc 

JfcgjMfteO. 7mVgT"fcofc, X, ^«^f4 0. 002386ml/ 

£/L % 2 0 = 1 8. 5 0gl'fc(«t-^W5 2 8 = 4 4. 2 0^£:fc5tt 
3 tf— ^<£>f§*f3$jgj:bte0. 7 1 -Cfcl9, &t°-?<D¥mmte, ^fo^tlO. 1 
7 8° S.t/0. 13 4° -e&ofc„ 

CO^s m^-fb^lC 9 t»^Oa-Na F e O 2 M Jl t£«3t £ # U 
^fem a = 2 . 8 7 5 s *^^« c = 1 4 . 2 7, ^stlte^ti^ V = 0 . 102 

Mn 0 20 N i 0 . 70 C o 0 . 10 0 2 -eS>ofc 0 

(^-a-^b^C 1 4) 

Ott-a-SMMfcA i ) T^v>fc^js^f i i £ffiv\ no^^t i i \zfr% i 3 y 
s> h /w-Afrfc. ^HpH=ll. 6ift5J:5» 32 %7jc^-fb^- h y !7 ^-tK^ 
$?&2lJ7Lfc 0 7 Omm^'^W'f ^©Ji^tEU 2 a &#fX.7t^f$|l 2 
V^l 3 5 0 rpmtWU t -fcl J; 1? KJ&lf F^'M^f! 5 0 ^£f£o 

fc (mi#.Bi) 0 

0 . 7 7 1 ^•/W/ b ^^M=- y >T )\si&W@Ls 0 . 8 7 7 ^;l>/ Jyf /Vfljifc 
m-^^tf^foBW, 0. 1 0 5 *r/is/V y Yjv^M.^^^ Vi^W., l. O^/w 
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/Uy WHMT^^t-^AtMI^ &T>*0. 0 l O^r/w/y y h/Vfc F*7v?y 
TK^JKSr-tiX-ett/frStlfc-C 1 : 1 : 1 : 1 : 1 (Us/ h/W 0^1:71-^ L N N 
i/Mn/Co = 0. 4 4/0. 5 0/0. 0 6 (*/W£) ©M»iLt t 
r^MW^r 1 3m 1/m i nOM^KJ&WWiifcWteffiTLfc. 

KjSffiwtpHiu i. 8i-^^si^ 3 2%7kmti- hi) $j**.mw. 

3gie#nc2 4B$f P ^^W#)^fc57k^b^ 1 b L< li»iSto5 = y^ 
^>i©Lfco -fr&r 1 0 OtT* 2 OB$ffl|$£J|ftU = v >T >v--^isj3i/- zi^jv 
'©i*©H;W(i^7t7^t=^^tl4 SU-8 U2&rffiV\ ^ 

itl&*^L i / (Ni +Mn + C o) =0. 9 9445^5 Cfff L s 
1 0 0 0°C*X»#?fi., 1 0 0 0°CiCT 1 5f$mUWl^, 1 0 0 'C/H^-C 6 0 0 
ffl^XML, D 50 = 1 1 . ^A- = y^-7y^y-3/s>h 

JfcSMftO. 9m ! /gtfecfc 0 X, ^IfflM^fSO. 003066ml/ 

g -e&ofc 0 

c u k a is^y^ *auaj>r m^oo^^s n-s-mmmA 1 tmm 

^mifrfc"— ^^Ji)fe>tt s ^S¥R 3/m^Mi-5S^*ittS^tL5^H B H'l4o 

2 0 = 18. 8 O^fcfcttS fcf— ^ JC^fi-^ 2 0 = 4 4. 8 0S^*5tt 
§ fc°-^<DfB*fS&gJ:bf4 0. 9 2T'fo!), t°-^ <£> , ^fr^ftO. 1 

5 5° ZlTIO. 13 0° -efcofc 



78 



WO 02/086993 



PCT/JP02/03862 



lfra = 2. 8 9 0, »ftftc = 14. 3 1, ^fefMV = 0. 1 0 3 5 n 
n 0 , 50 N i 0 44 C o 0 . 06 0 2 l?fcofco 
C 1 5 ) 

(I^»ai) T'/BWcS/&*f i i &fflv\ ^©OT i i i 3 y 

y h^AJifc, §f;CpH=ll. 6tJfe5«t5x 3 2 %2kIHb'?- b I? !7 AtK^ 
««r*H^fc. 7 0mm*^K;^^^Ojl#lftl 2 a 1 2 Sr/B 

I^1 3 5 0 r pmtS#U t — 9 -fc ± 9 5 0 'CK&o 

agi#HR). 

0 . 3 5 1 y y h /ufiKSfe=- y £vi"7M&$0U 0 . 3 5 1 y y h/H5fc 

Bhr> , :tf>'7kig$0U 1. 0 5 2*/V/P y b/HSla^/V 1. O-t/u 

/y ^ b^iiir ^^e=!> atK^^S, Sit/o. o i o^/v/y y wn= F7^v 

^^^Sr-tH-eHffSfitT? 1 : 1 : 1 : 1 : 1 (V V hfr) Of^-Ci^ U N 
i /Mn/C o = 0. 2/0. 2/0. 6 (^/Wt) ©DS^^^i: 

^©MMI- 1 3 ml /mi n<0^*-C^1f |:l^C«TLfc. 
MMpH^l 1. 8i-^t^5J;5> 3 2%7kmit-r h y 

If0i^MO&A£lffl#?LT;^b 1 2 0llriiWw^7n-^7'l 3^b 

h1*^*i£#7<£>D 50 = 10. In m^>fE*lfet&*Sr#fco 

^<Dffi^<D$tmmm-3.=i-Ty-T'( X%tm4 S U- 8 U2*fflV\ 

©«tBf«tf»3e bfe 0 -t 3 1.0 m 2 / gffeo fc„ 
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tl&^^L i/(Ni +Mn + C o) =1. 5teMU 
ioo o°c^-e#jfi, 100 o°c^t 1 SWffi&WV, 1 0 0°C/B#FbT^6 o o 
ffl^TrSfriftL^ D 50 =10. 2/im©!Jf !?A-^y^l/-vy^y-3^f 

(iM»ci5) 

JfcSt®8H4 0. 4mV gtfcoft. X, ^HBJU&filfttO. 0013000ml 

&miF? tr- * e> R3/mtit zmmnm t s*>*i5 mis® 

2 0 = 1 8. 7 0^}IfcH5h-;?fc^t5 2 6 =4 4. 8 0to(t 
5 ^©fg^JiilSitfiO. 6 2t?*>!3, ^O^-fitdH:, -ttt-^ttO. 1 

4 2° &tJ«0. 12 0° t?&ofco 

fe&mkWC 9 fc|^I«tCA^ft©o-N a F e O^Jl^flfitSr'TT U ft 
J F-«a = 2. 8 4 7, ft^ftc = 14. 17, ^11^^=0. 0 95 

Mn 0 . 20 N i 0 . 20 C o 0-60 0 2 "C$jofc o 

m-B-MitmC 1 6) 

(H-a^t^A i ) -em^tcRj&i® 1 1 &m^> 1 1 t-7k£r i3!) 

y h^Aiifc. ^tpH=ll. 6fcft5J:5, 3 2 %7k^fc"7- h U t? 
m&Mzitz, 7 0 mm 0 K/W^-T ^©JMfaS* 12a $rffi&.fcjt#iR 1 2 
V^T 1 3 5 0 r pmT'WU k J: »J ^J&Wrt&SM&Sf* 5 OtCffo 

rt (mi#B§)o 

0 . 7 8 9 U y h /Hffiift= y <7VV7k^^ 0 . 7 8 9 ^;V/ ]) y h A-fifc 

R-^^tf^SMfc, 0. 1 7 y r/HSfclfe^^/U hfcm&, 1. O^E-ZV 
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TK^M^^nW^tb-C 1 : 1 : 1 : 1 : 1 (Uyh/w) U N 

i/Mn/Co = 0, 45/0. 45/0. 1 COj^^Sf^^ <b bfc„ 

^OJB§OT§fl£& 13ml /m i n ©«tt*T?SJESW^iii8KWt«5T Lfc. 
S*SWrt**pH*«l 1 . 8 fc— 5£&C&5 «fc 5> 3 2%7K^^ h V *-McflMR 

Jm^^oSASr^B^L-C^b 1 2 0lflIftt^'-7P-^yi 3^b 

iO|&^tbSiiifi^7t7'ft=^^tl!4SU-8 U2Sr/Bv\ mm 
Oltt»J-eSte Lfc 0 2 6.0 m ! / gtfco 

L i / (Ni +Mn + C o) = 1 . 0 li^5± 5 U 

.1 0 0 0WW, 10O0'Ctetl5l*IBft«fU 100t/^lt*6 00 

/BVNf^HRU D 50 =10. 5MmOyf^A--5/^-7^y-3^;H 

BETfeT?8!|j£L;fcJfc*fl58{M:0. 9mVg-C*iot X, ^BJLSSittO. 
003235 Oml/g -efcofd 0 

»©C uKa^^^VNfc^^^^^ia^filJ^COMm. 2 0 = 18. 5 6 
3 6. 5 6*. 3 7. 7 61, 3 8. 2 4|, 4 4. 3 2g, 4 8. 4 0| 
N 58. 4 01, 64. 161, 64. 8 0f, 68. 8 0 ^f+3S -t*V?*UE! 

n 0 .4sN i o. t BCo u O,T?*)5ii^ofc, 
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m&mtmc 1 d 

ro^j^^f ^M7k^4 LAttfeo £ ktJip H= 1 1 . 8i45±5s 3 2 %tK 

xmrnmrni 3 5 0 r pmt*i#u t-^-moMrtMiiis o°c 

m& 1 . 0 m o 1 / 1 yJr/P (N i S 0 4 ) 7Mt$u Wk& 1 . 0 m o 1 

/ 1 <^^^-^^^^ (Mn SOJ jfc?g$fc N Wk&l. Omo 1/1 ©M="^h 

(C o S0 4 ) 7kWWi, It6mo 1 / 1 <D$fiiMT & ((NH 4 ) 2 S 0 4 ) 

«M4wt%tK7^y (NH 2 NH 2 ) *«E**-ttt-etb*«tt;-C 0. 3 
3:0. 33:0. 33:0. 05:0. 0 1 U TtSttfcN i /M 

n/C o = 1/1/1 ©JS«5h»«Srf^«lUfc 0 r 1 3mL/m i n 

32 h y * A^jWR^WjftStjBitKAUfc,, SfcRjfttti 

ASr5B*&LT*»e> 5 0 I^M^tC^— 7 c — ^*»feig*W»C 2 4 B#^RJE& 
ftff*-e*5N i -Mn-C o&'&mfcVlKDX? P~ £gg&Lfc„ ^Lfc^y 
17— Sr*^ 3i©Lfc 0 njxSr 1 0 0*Ct»2 0B#IBftj!*L % Ni-Mn-Co| 

#£>^fcN i -Mn-C o*«-BMk*£*lftfc!7 5=-!7A-7Km«&*«rL i / ( 
Ni+Mn+Co) =1. 0 2i45i5(uffiU Lfc„ r*L&T 

5&fcl?5TA/U «*JF*rlBV'*T % F9-r^T»ftaiTx lOOVif 
BB-ei 0 0 OlC*T?#a N 1 0 0 0°C^T 1 5B#H£M$U 1 0 0*C/I$MT?6 
0Ot*T?»SlU ^©ftMLfc. ^y^^MJIf (XRD) 7>ff©if^ L 
i -N i -Mn-C ofl-a-^-fbfe («-&&'ffc;4& C 1 7) ttg&BOpR 3 /m^jfJS 
§tb*^-*BT?fcS^t*Sfc^ofc 0 ICPI^M^ L iMn 0 . 33 N i 0 . 3 3 
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C o 0 . M O I jffiLfig$r?fcSgLfc o 

SMitli (HORIBA LA- 9 10) SHEffl Lfc. ^OttOBET 
Jfc^®3»t*0. 8m ! /gt4oft, 

(*-fr»flS*C 1 8) 

#&ftfci&#«:D 5 0%flS7 jam, ^UD10%^3. 4/imt*3i5S 
S'JLfc^i:£|^Tte: (Mifb»C17) ^HWcLT^ (m-a-^ffc^c2 

0) ^©tfOBETMEittO. 9m 2 /gi^ofc„ 

m&mtmc 1 9) 

#fe*Lfc©#:*D 5 0 lOflm, LTD 1 0 6 M m t ft 6 «fc 5 ISS'J 
Lfcr<h&|^T« (t^»fl*Cl7) i: BHUfc LTT»f*c (MftliC 2 1 
) &#fc 0 r©if ©BETJtlffillil. 2m 2 /g^*ofc 0 

(Kt-frRftmc 20) 

#bllfcWlrD5 0%d5 0. 8 jum, ^LTD 1 0%^o. 4 ju m £ ft 5 <£ 
C2 2) Sr#/t. iOi ^<DBRTitmmmn9 . OmVgiftofco 
(«^ift«C2 1) 

»&Jlfcftft«rD5 0%*2/ I m, -t LTD 1 O 0 . 4/zm<bft5J;5lt 
SULfc^ <h £l&^Tf± Oft-g-IMtfl&C 1 7) tlHil^LT*&fls: (IM»C2 
3) 3>#fc„ i©t#OBETifc$IS|(47. OmVgtftofco 

(*fr*ft;*&c 2 2) 

Wfefrfcifi&ft&D 5 0%#S 12. 5 -?r LTD 1 0%^7 ^mi/iSi 5 

fniSiJLf::^ i:£i^Tte (t*tft»C17) tiiKLTW (*d*SMfc*C 
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2 4) £#fc 0 dOtt©BETH;^ffiS(tt0. 3m 2 /gi:^ofc t 

1*6flMfc1feC 1 7~C 2 2(DB#:^^LTaiJ^LfcM^1 ! Pft^^^^tr|lll 
8 iC7^i~ 0 

m&mtmc 2 3) 
(M^mtmAD TjBv^sjfcwi 1 *iv\ rw^ofrtt 1 1 K7k£ 1 3 y 

y b/vA^fec ^tpH=l 1. 6i:*5J:^ 3 2%*Kftth!l 
^M^.fc„ 7Omm*/>'W>f/0SMl 2 a Mxifcfjf « 1 2 
V^-Cl 3 5 0 r pmt«U t-^-^i 9gM^tt*l±5 0«Cfc#o 
fc (0 l#fig)„ 

0 . 7 0 1 *c;V/ V y Yfl/WM— y ^/VfaWfa-, 0 . 7 0 1 ^jv/ y y b/Vfiit 

it-^^^f^Tka?^ o. 3 5 l^vv/y y y/vfakaAAr hfo&w^ 1. o*^ 

/Us/ Wi-fifE^Ty^-!>A7k^?£, Rt^o. 0 l o^/v/y s> f^t K7^v 
*«SS**-t*v-enfraifc-ei : 1 : 1 : 1 : 1 (V v hJis) U N 

i/Mn/Co = 0. 4/0. 4/0. 2 (*A-fls) ©JD§tfSHgS£fc L/L. 

i©JD5UH-*«4rl 3 ml /mi n ^>«*T?RJSfll Kit«»JC«IT U/t. 
S/StfrtWpHdsi i. 8 fc— 3 2%7K^'ft;-^h y ^AtKW 

JEW8«©SA&rateL-ca»£> 1 2 0 l*BB*|c^— 7 n — l 3*»fe 

iiftft 1:24 B^raR/frftW&T?*) stKBM;* t l < riift-fb* £ st>*t« - v 

ft. ^ii!-fc 0 r.ixSr 1 0 CC-C2 OB#W?EJSIfebs — y^^-ry^fy-^/^ 
HS^^ttftOD,," 10. 7 M mOft»»*lr#fc. 
^0^*<DJt*EISf4^-T^T-r^-^^^|t^4 SU-8 U2£r,ffll\ 

Sit^Li/ (Ni+Mn + Co) =1. 02i45i5tfftU 
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•a-ufc, rfr&T/i^^Mr. vm^ftx/vL, m%ti s *m^r i o o'C/h^wt? 

1 0 0 0 «C*T?#flL i0O0tlCT15 H#P«W£f U 10 0 °C/B#^T* 6 0 0 

ffiV^t^U, D 50 =10. 6MmO!)f ^-^y^-vy^y-n^Vh 
(M^ttC2 3) &#fc„ 5g*£*t©*M^ ^©D*©«»L 
ii.MMn 0 . 4l) N i 0 . 40 C o 0 . 20 0 2 ffeofc 0 

(m-a-M^C 2 4) 

(It-a-^b^A 1 ) -CfflWc£0&*f 1 l££§V\ r<755£J&4f 1 liCTk&l 3!) 
h/wAtufc„ HtpH=ll. 6t45t5, 3 2%ykmik1- h V AtK^ 
iypifc, 7 0mm*^F;^^^ijf»l 2 a £ii;lfcj!#$l 1 2 
l^T 1 3 5 0 r pmT'ijfU t — ^ -{31 X X> KJfrif ft^iSJEf* 5 0°C^o 
fc (Hll#BB0o 

1 . 2 2 7 ^/V/ ]) y h /HiKR =• S/ tr/\sjkmWL, 0 . 3 5 1 ^EvW/ y y Y flsf& 
mrr^iS^itmWL^ 0. 1 7 y > /W^n ^/V hzMg^u 1. 0*^ 

/y y wwfcifcTi^^Ajksssa^ &u«o. o i o^/v/y v h/wt k?-^ 

7K»^fc^fr-?*lf*"9ttfcT?l : 1 : 1 : 1 : 1 ( V y hfr) OiiJ-^T'M^ U N 
i/Mn/Co = 0. 7/0. 2/0. 1 (^-/Vjfc) ©JSOfSHgagt Lfco 
roBWSIl 3ml /mi nOtt-CBSH fc**W»CfllT bfco 

sjtsflir rt**pH#i i. a t— jem^5«t5, 3 2%7K^b^- h y i^^tKW 

h*^*it«b<Z)D M =9. 8 jum©(£i(fc»5|5*r#fc. 
©JffiHtflB-eiaiS Ufdo -tOl&fctt 2 6. 6 mV g ~efcofc 0 
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» 6> tilt =• y Itju— v a /</u b «-g-#«t*t&* t *»ffe y ^ •> A — * 

ifct&5fc&L i/(Ni +Mn + C o) =1. 02i*5i5 fc#*U 

1 0 0 0 o C£T»#2&, 1 0 0 0tl:tl5HMU 1 0 oTc/HHB-ee 0 0 

&mtm m-a-mitmc 2 4) 7ciM©iSL io^n^Li 

1 . 02 Mn 0 . 20 N i 0 . 70 C o 0 . 10 0 2 "Cfeofc 0 

m-a-mik'-vac 2 5) 

(««^Al) -eJBv^Kjt&Iti 1 «r/Bv\ r©SJtS«ri ijctKStI 3 U 

m^Mx.ti 0 7 0mm*A , K;V ! S'^y©TOfil 2 a IlifclM 1 2 
^tl 3 5 0 r pmt'WU t i t» Rjfrtfrti&ttMtt: 5 O^CtCfito 

fc (Bi#I). 

0 . 7 3 6 y $/ b /HS»=. y ^r/u^m^, 0 . 6 14 ^/W/ ]) y b 

m-^^^^7kmW, O. 4 0 3^/U/y y b a b7.k?g^ 1. 0 ^-/V 

/y y h/va^T^^e^^ATK^^ RVO. 0 1 O^t/u/y s/ h/ut K7i?y 
7K^^tr^:tb-etb#:^it-ei : 1 : 1 : 1 : 1 { V y b/u) gd^T^-a- L . N 
i/Mn/Co=0. 42/0. 35/0. 23 (^Wt) <73JDR*S|.flS«E £ bfc 0 
^GDHM^S: 1 3ml/mi n ©«E*-T?EJ&« »CjgJH«jte*T bfc. 

K*Wrt»«pHas l l. 8i-H^!fe5J;5, 3 2 %fcmit-r h V $ J*fc&i& 

*wrmmz&ALtc 0 ■£tcRj&fltftMmm.&& 5 o°c t—mcftz £ ? mm&)\z 

-vy^y-a/^ bm-£-*i£fetf>;*9 y — &J5gEtbfc D y — &7k 

gfc, ^>i§Ufc 0 ~H£r 1 0 0°C-C 2 0l$W$£j*U = y tr/u—r^lfzs- a^yu 
hm-^*tt^^D 50 = 10. 1 pl m©ftjft»5fe*#fc. 
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it^&L i/(Ni +Mn +C o) =1. 0 2 ifcSJ; 5 MP* U 

lOOCCttl-ia, 10OOtttl5iTOL, l'O OtVB#|HT?6 0 0 
< C*T*^L> bit. 7 5^m©^5^^ 

fl^T#&L* D 60 =lO. OAmODf^A-^j/^-^^^-^^b 

i U! Mn l5i N i 0.42C 0 0.2302"^^° ^<> 

(L i -Mn-N i -C o *S^Rte#©=5G:fctBBfcoV>T) 
HI 6 IC^-TJ: 5 fc, fc-g-SMfc* C 1~C12, C16~22(J N l&jfcSfcL i . 
M n x . N i y - C o z . 0 2 i~*5V^ (x ', y z ') iSSjfttA (0 . 5 1, 0 . 4 9 
, O) b&B (0. 45, 0. 55, 0) k&C (0. 25, 0. 35, 0. 4 

) t&v (0. 3i, 0. 29, o. 4) k&m&t-r&mitimAB CDOl± 
*fcttrt»tc#lEi-5*Ho«^*-5J:5*;«-fi-il^**c*)«. *fcs C2, c 

3, CIO, C17~C2 2B, (x' ( y', z *) ^&A' (0. 4 1, 0. 3 9 
, O. 2) ir^B 5 (0. 3 5, 0. 4 5, 0. 2) £,&C (O. 25, 0. 35 
, O. 4) £,&D (0. 3 1, 0. 2 9, 0. 4) t ^IMM. t ~t^> Wfij&A' B 

(MtftftDl) 

MWAi) -CJBv^/tKJESWl 1 S:ffiv\ -®Sfe4f 1 lfcaktri 3y 
5/ h/uA^fc„ ^lc P H=l 1. 6 <h & 3 ± 5 , 3 2%7KBft'fb^- f y 
?RS:*P^.fc. 7 Omm^^W^/OWIl 2 a Sr#^./tJt#ttl 1 2 Srfll 
VTT 1 3 5 0 r pmT'Wt, t - ^ - ^ i 5 g^ffrt»«[fflaf± 5 OtlCfto 

(llfl), 

0 . 8 6 8 ^E-/>// y v h /Vfi£S£= y $ p v»'J!Mg$0U 0 . 8 6 8 ]) y WHjjfc 
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is 0. 0 1 8*^/9 y h^ti^^i'^ 1. 0 

^e/w/y y h ^ffiMT i/^—VJ* fcmn, RXfO . o l o^r/w/y v Y >v\i 

irisfrmm&zti^thftmtkx-i i : i : i : i (p y ©sj-a-es^L 

% N i/Mn/Mg = 0. 495/0. 495/0. 01 (^/Vfcb) Omft&fo 
i Ufc 0 

^ <Z> 1 3 m 1 /m i n ©**-T*R*WK:*i*«Jfc»IT Lfc. 

KMftilpHdSii. 8t-ti^5J;5, 3 2%7kmk1- VV P&fcmWi 

Wipi-*»oiSfA*H!*&uTA>e> i 2 o — ^ ^ 1 3t*t> 

SttK^s ^iiL-fc ^l^Sr 1 0 0°Ct?2 O^fPbT^^L. — ;/ trA'—Tl/jfl'-'T 
^^^A*-g"*iJfc4S»OD M = 1 0. 8 |i m©««M»5fc«r#fc 0 

r©*&5|c<OJtaE®8rW:^T^r-Y^- = ^^%l:«4 SU- 8 U2l:iV\ g$ 

— *Jt»**L i/(Ni +Mn+Mg) = 1 . 0 0 £&5<fc 5 fc#fi:U 

B-eioootfe^a, iooottti58ip B m^u ioot/W6 

V>«r/BV-C#iRU D 50 =10. 5^mO!)f^-^y^-?y^y-7/ 

J:b*®^«0. 6m 2 /g-efeo7t„ X, ^SNBTL^Sf O . 001945ml/ 
g "Cfeofco 

^H]^Tt 0 -^^M*btt, S^iR 3/m{rS-r«^^it^S^5^ B B H ttO 
2 6 = 18. 6^tc43ltS f — ^tC^i-S 2 9 =4 4. lgUfcltSt? 
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. 14 4° -Oh-otZo 

m&mk'%)r> i tic uKamz Itatttf*^ 

3&»e>*S a — N a F e 0 2 ®a«#3fit»*> <9 % Ifc-T-JtfSca = 2.89 
1 s te^fcffc c = 1 4 . 3 1, ^it&^MV = 0. 1 0 3 6 nm ! t&5ri:i5 
#3&>ofc 0 td^^-W^M^:, ^©^©WliL i Mn M9f N i ..^M g 0 . 01 

(*-fritfl2*D 2) 

(i^lftftAi) tmv^rj&w i i *:JBv\ roHM i i i 3 y 

y h/WMtfc,, £S>lCpH=ll. 6 i ^ 5 i 5 v 3 2 b V V Ajjc* 

m&toz-tc 0 7 Omm^^V^^^Cl^fil 2 a^fifefWl 2 £J3 
^T1 3 5 0 r pm-ejt^b, t — 9 — \£ ± t» R«»rt**«JE«: 5 0°C^^o 
fc (0 1 #JR0 o 

o . 6 9 4 ^e/u/ y y h/nsftgfe=. y ^/utK^^x i - 0 4 1 y y b /Hft 

^r^V*^^ 0. 0 1 8^/3) j/ 1. o 

^■/Wy y h /HifcSfeT £ AtK^V^. 0 l o^r/v/y -y b;H: K5 

i?^7kmm* J: t*i : eK&m&T*i 1 : 1 : 1 = 1 (j^w ©w^-cs^l 

„ N i /Mn/Mg = 0. 396/0. 594/0. 01 (^/Vit) (DWMMW. 

1 3ml /mi n<z>«EatfRj«:*i»c31«WlcWTU*:. 

RjcKflrrt*«p h*« 11.8 i-^t-^-s ± 32 h y 

— ^>^^-^^v-t>A^^^fctt#»cD^7 y — £g^bfc 0 ^mufcx^ y — 

^->^S^ttOD M = 1 l. 4 ju. m£>fy$Mi&^£r#7fco 
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^<Dffi$i(D&,mmmte*-T^T'{ x$±m4 su- 8 U2^iv\ mm 
<D$&mmx*mfe ufc, ^ <dw^ 35.1 m 2 / g x& o yt 0 

— 7K^[©*^L i / (Ni +Mn+Mg) =1. 00i/£5i 5fc#iU 

fit* 1000 xg-m., iooo°ctTi5 mmi%n u 100 n/ti?mx 6 

V^;i§V^T£-f&U s D 60 =10. 9 /imOjlfi)A-x 5/ -ir/V- >'^>'--^^• 
tbSMfiO. 7m 2 /gffeofc„ ^ ^iMl«0. 002285ml/ 
g Trfeo fc„ 

g¥C 2/mi^Si-5g^jt?M H lt^ofc 0 ^f^C i z Mn0 3 

£*: N 2 0 = 18. 6^tC*5^5 tf— ?\£tt-TZ> 2 6 = 4 4. 7^fc*5tt5fc° 
-^<£>*S*imgi£te0. 7X&K). <Dmm%te, ^tfh^flO. 17° R 

XFO. 19° -Cfeofc 0 Tcm^fTO^^ i®l&*©»LiMn 0 , 59j 

N i 0 . 396 Mg 0 . 01 0 2 T*feofc 0 

(*3*SMI:»I&a 1 ) -e/BWc&j&«i i £fflv\ ^©sM 1 1 kiTkSr 1 3 y 

$c£AP;ifc 0 7 Omm^^HVi/^^^^agfei 2 a £#x.fcmWM$ 1 2 %m 
V^1 3 5 0 r pmt|#L, t \ZL <t "9 Rffrlf l*Hg$^I.^fi 5 0°ClC&o 

^ (mi#Ri) 0 

l. 0 4 l^e/w/y s» h/l'fil^^s/^./Wk^;?^ 0. 6 9 4^E-^/y y hA-Ifc 
^-r^^Tk^^ 0. O 1 8^;l//!J -7 1. O 

•t/v/y s/ b^^^T^-^^^ATK^^, &t^0. 0 1 o^E-zu/y 5/ h;i/t K5 
^^Tk^^-tH-^^lttb^l : 1 : 1 : 1 : 1 Oyf/H L 
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, Ni/Mn/Mg = 0. 594/0. 396/0. 01 (^/Wt;) Comftf&Wi 

^comnmm*i 3mi/mi n.<Dmmx^mm^mm^MTvtc 0 j=fc, 
s^wfm^ pH#ii. 8 i — 3e»c<c 5 <t e> x 32 h y £ AtK^ 

H^^^tSASrlB^L-C^b 1 2 oiSIWflH:::*-— 7 n—^-W^i 3tf>b 

^io!l!&7ic(Djt^®att^-r-y-T-r^--^^ttM4 su- 8 U2*iv\ sat 

— L i/(Ni +Mn+Mg) =1. 0 0 i45i 9tfftU 

WT? 10 0 OtfTJ*lx 1 0 0 0 °C^T 1 5 H$ffitiM$ U 100 °C/Bf f^T* 6 
0 0 o C*-e?£:fePU ^0»C^Ufc 0 »e>*Lfcffi*£#«ri|&#gL 7 5/zm©^5 

tb^BS^fiO. 6m 2 /gt&ofc t ^IfLMttO. 001945ml/ 
I#fi&5tc© CuKagtiSiy^ *«§Uil£fa!IJ£<0Jg*s *6«ffc*A iiPI« 

*fc> 2 6 = 18. 6^^j3JtS ^fc^S 2 0 =4 4. 2 £ *5 5 
— ^.tO^^S^itfiO. 8 8-CfoDx #k°— ^O^ijtif'S^v *h-?no. 14° 
&t)«0 . 14 6° -efcofc 
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»4fc#5fi^*>9. » J f-3£*a = 2. 8 8 3, »^]£»c = 14. 3 % *£iS,8^fls 
fV=0. 10 3 1nm s ffc5rtmofc„ 5c*^*f©fe*x 
35<E>$Ufcf3:L iMn u „N i 0 . 59 4Mg 0 . ol 0 2 "CfcofCo 

OS-^iMbfcE 1) 

(IMttAi) TffivfcKJS&W l i£fflv\ i©Mi IK* Sri 3 y 

ttSrJPfcfc. 7 0mm*/<K/^-f^©j|#Ml 2 a 1 2 

V^Tl 3 5 O r pmfI#L, t — * — <fc l? SlRW rt**iB.«W: 5 0°C{C-f£o 

O . 8 6 8 -=E-/V/ y $/ h/HjfcR=. jy <7VWMg?i£, 0 . 8 6 8 ^fr/V/ V y h /Hfc 
iS^^^^**^ 0. 0 1 8*/l//!J y WHSi7/l'5 = !?M^ 1. 0 
^•/v/y 5/ h /ufift^T >-=e ~ ? ^ tK^?Sv &t>*0. 0 l O^/w/y y b^t K5 
^^ftttSr-tlT/^flcattl-Cl : 1 : 1 : 1 : 1 (Py h/l^ ©fW^tftB-a- b 
% Ni/Mn/Al=0. 495/0. 495/0. 01 (^vWfc) ©W3W-*»t 
4: bfc. 

^©IM^ 13ml/mi n©**T?£OS«fc**E«Jfc:irFbfc. 
S)£W»pH^ii. 8 t— ^tCJfeS J: 5, 3 2%7KK'fb^-hy !>A7K»tt 

fc— -?*9HPbfc„ 
JDS**^&«©&A«rra*&b-ca*& 1 2 0B*IH|ft»c*w<— r<>f si^fe 

~<D&%.<Dtt I mmmn=>-T-y-T'(a--?xtkm4 su— 8 u2&/bv\ £x 
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— 7k*fc&5k*L i/(Ni +Mn + A 1 ) = 1 . 0 0 t 5 i 5 fcfl** U 

F^-ei o o o°c£-e#?-^ 1 o o o°c^ti 5i§iBJflM*u i o cc/wra^e 

V>*r/Bl>-C#&U D 60 =9. 4 n m<D V f- V A - - y >r;V- T y* * 

fy-JxIR&WHkVB (M^El) «r#fc. 

it^E^«0. 5m 2 /gffeof; 0 Xs ^TLfiliO. 001605ml/ 

*fc, 26 = 18. 6JSlufclt5^-^!^t5 2 fl=4 4. lgfcl&ttSf 
— ^©ffiitt3ft&Jfcttl"T?fc9v£-^~ ^©^HttflW:, ^tl-etlO, 13° &tK0 
.13 5° T?4>ofc 0 

^lOWfcftSa-Ni F e O.SUi •? % ft-T-Jfe* a = 2 . 8 9 

,ft?ec = 14. 3 4,fe^MV=0. 1 0 3 7nm'ffc5^^ 
*7t, 7C*^-*fOj|**> r©|&*©MllL i Mn 0 . 495 N i M95 A 1 M1 

(S«feE2) 

(MttAl) t?^V>fcSJt&»l 1&/BV^ rosejf 1 HCTkSrl 3D 
y hfrAintt. ^blipH=ll. 6t*5«t5> 3 2%7K»<b^b y 9AtK«S 
^tr^n^fco 7 0fflm«/K^-f^Oijf*l 2 a Srffi^fc^^l 2 SrJB 
V>T 1 3 5 0 r pmtWU t — * — «t 0 KJ*4f 5 0tt(So 

fc (0 1*18). 

0 . 6 9 4 ^E-/u/ /H5fE!fe=. s> l . 041 =^;v/ V y h /v-m 

m^>^f>-7^MWs o. o i 8^v/y ^ h;nsi7^?=i?A*ii s 1 . o 
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S^Tkfctt&^jX^ftfleatti-e 1 : 1:1:1:1 (Py h^) <DfiJ^T^-^L 
N N i /Mn/ A I = 0, 3 9 6/0. 594/0. 01 (^E-/Wt) 

wOJl^^^l 3ml /mi nO^*T'S^W^il^^J^^TL^ 0 *7t, 
rt^VSp Htf* 1 1 . 8 i-^- ft 5 J; 9, 3 2%7K^b^ b V V Azk^M 
&$f^&-&ALfc 0 *fcBO&*fl*!?^«.^5 0°Ci— JeK:&3 i5Wfitt«JJc 

JDS^I8*<&«A&IH*&LT3&»fc 1 2 0^tt^<-7a-^yi 3^b 
/U^=^^M.U^ttm(DD 50 = 1 0. 4 m^i&iM&^Sr^fCc 

Li / (Ni+Mn+Al) =1. 0 0 £ & 5 J; 9 fcff S U 

rat? iooo «c*t»m.s i o o o °c^t i 5 mmft& u ioo °c/v$mx* 6 

V^/B^T^IfcU D 50 =9. 9 ^ m©!) f 

Ji^S^fiO. 6m 2 /gT"fcofc 0 X> ^iB?LWa(i0. 001945ml/ 
g -Cfcofc 0 

PC 2/mtfC^-rSg^ffMlltiftofc, ^ra^C 2/m|JL i 2 Mn0 3 

^fc, 2 0 = 18. 9^^*5tt-5 ^ fC^-TS 2 0 = 4 4 . 8^K:fctf5fc: 0 
— ? (DffiM5&g.lt\±0. 7 ^-f-^O^ifii^, ^r^frO. 16° 

RtKO. 1 8° X'fcofCo *fc, 7C^*f^^ms i©*»5k^m^}±L iMn„. B94 
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N i o.sgsA 1 0 .oi0 2 T&>0 tc„ 
(MttE3) 

(i^{»Al) -Cffll^fclKJSWl l£fflV\ £ £>Sj£W 1 lKzk&l 3 U 

j/ fMtifc. HtpH=ll. 6 i: 48 «t 5 s 3 2%7KBMb?-MJ 
^^iP^fc„ 7 Omm*^F/V?^©mil 2 a 1 2 

V^l 3 5 0 rpmt»U t — * — fcl J: D RJSW rtf«S«: 5 0 tt§o 

fc cm i #Rg)„ 

1 . 0 4 1 }} y > yVSlfift=. y ❖"A'*fl9S*% 0 . 6 9 4 *c)\</ ]} y b /Vfifc 

^^#^7k-Mu 0. 0 1 v \>MM&Tfl'%~t? AtK^?Ss 1. 0 

^;V/]} v \>}V$m.T^=£—*? ^i^feWL, RXfO. 0 l O^E-yv/y y K7 
i?y*»l**iflf^Wlifcfl -.1:1:1:1 (Uyb^) ©ffl-g' L 
» Ni/Mn/Al=0. 594/0. 396/0. 01 (^Wfc) OMiN-^^ 

13ml /m i n OSEat?RlSW KigfcBjfclWT Vlto £fc> 

^wrt^SK pHasii. s t — 5£5, 32 %jkmt~r b v v j**.mm 
mnwm<v&A*rmii^xfrb 1 2 ontism^- ^-7b-^^i sa>& 

<Dffi.ffiW~?Mfe Ufc„ ^Oi*(4 2 6. 9 mV g T»foofc„ 

L i / (Ni +Mn +A 1) =1. 0 0 <h & 3 <fc 5 Kf?4 U 

icft^ufc. r^7/^;tir^(^tA,u m&iF&fliv^T 1 0 O'C/Uf 
W-e 1 0 0 0 °C 3=T-#m, 1.0 0 0tCTl5 WPflMftl»U ioo tVi$F£-e 6 
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V^/g^T^^U D 50 =lO. 4/im©!If^A--7^-v^y-7/l/ 

tb^®af± 0 . 5 m V g "Cfc o 7t„ X, ^BDTL^afW: O. 001605ml/ 
g -Q$>-otZo 

mn$L<D c u Kait «t5xy^ ^j»iBijfa9x&©3§*x ^^<ft^A 1 1 mm 

ifcfc, 2 0 = 18. 6*jc*5»t5f— 2 9 = 4 4. 1 * js »t 5 f 

-^©ffi^isitiio. 9 4 -efc u N ^<D^«#swt % -ewtio . 143 

0 Rt*0. 1 8° T'&ofc 0 

tt-Mfls4toE 1 i:lll=^t^fe^ H ^ H'l4^^v^A^■^(Omffi^6»^5 a -Na F e0 2 I 
JB««3ft"e*>5, »^*»a = 2. 8 8 3, ^ttc = 14. 3 3, 
#»V=0. 1 0 3 2nm 3 ffc5iimof: o 5c*£*t©*£*, il CO 

*&5|c©»J«ttL iMn 0 . 396 N i 0 . 694 A 1 0 . 01 O 2 T»fc o fc c 
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mi 











mm 

(m 2 /g) 


u 50 

(ju m) 




mm 

(ra 2 /g) 


mm 

(ml/g) 




Al 


Lil.02 Mn 0.S Ni 0. 5°2 


35.6 


11.4 


4fffc 


0.9 


0. 003291 


9. 1 


A2 


Li x 02 Mn 0 s Ni 0 5 0 2 


35. 6 


11. 4 


|R 


1. 2 


0. 004029 


10. 5 


A3 


Li i.o2 Mn o. s N io.s°2 


35. 6 


11. 4 




1.6 


0. 006015 


10. 5 


A4 


Li,. 02 Mn o . s Ni os 0 2 


35. 6 


11. 4 


4ttp 


3. 5 


0. 01220 


10. 4 


A5 


Li 1.02 Mn 0. 5 Ni 0. 6°2 


100 


5.2 




1.8 


0. 007 


10. 2 


A6 


Li 1.02 Mn 0.5Nio. 5°2 








1.8 


0. 006423 


9. 5 


A7 


Li 1.02 Mn 0.5 Ni 0.5°2 








0.8 


0. 002715 


13. 2 


A8 


Li 1.02 Mn 0. 6 N io.4°2 


39. 4 


10.6 




0.9 


0. 002964 


10. 4 


A9 


Li 1.02 Mn 0.4 Ni O. 6°2 


28. 2 


10. 5 




0. 3 


0. 000926 


10. 5 


A10 


Li l. 02 Mn 0. 5 Ni 0. 5°2 


35. 6 


11. 4 




0.4 


0. 001266 


9. 1 



m 2 











18. 6±1° 


44. 1±1° 




mv (nm 3 ) 


a 


c 


Al 


R3/m 


0. 86 


0. 141 


0. 141 


2. 889 


14. 29 


0. 1033 


A2 


R3/m 


0. 98 


0. 188 


0. 141 


2. 894 


14. 33 


0. 1039 


A3 


R3/m 


0. 72 


0. 118 


0. 118 


2. 889 


14. 30 


0. 1034 


A4 


R3/m 


0. 63 


0. 118 


0. 176 


2. 895 


14. 28 


0. 1036 


A5 


R3/m 


0. 51 


0. 212 


0. 282 


2. 889 


14. 30 


0. 1034 


A6 


R3/m 


0. 60 


0. 188 


0. 259 


2. 891 


14. 30 


0. 1035 


A7 


R3/m 


0. 76 


0. 188 


0. 259 


2. 883 


14. 30 


0. 1029 


A8 


R3/m+C2/ra 


0. 70 












A9 


R3/m 


0. 88 


0. 141 


0. 094 


2. 885 


14. 29 


0. 1030 


A10 


R3/m 


1. 15 


0. 107 


0.090 


2. 886 


14. 27 


0. 1029 



flmfcfta. c, MrM-THratV (nm 3 ) Wu V f?A^tiffifc» LT 
3. 2~3. 3 V<DVtM\Z&ftZ>§kmXfo%a 
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*3 







m&m am* 




its 

[5 St 

/ 2 / \ 

(mVg) 


( ju m) 




noli 

/ 9 / \ 
(mVg) 


(ml/g) 


( M ni) 


CI 


Lil 02^ n 5/12^is/12CO'>/i202 


23. 1 


9. 3 




0. 6 


0. 002151 


9. 54 


C2 


Li, 02^3/8^13/8^00/809 


6, 6 


12. 9 




0. 4 


0. 001562 


13. 7 


C3 


Lit 02^ n i/3Nii/3Co 1/3 0 9 

1. I/O I/O I/O Ct 


12. 0 


9. 8 




0. 6 


0. 002195 


11. 3 


C4 


Ll-i noMnq/i oNic/i 9CO9 /loOo 

*• u< * 5Z la a/iz z/iz z 


23. 1 


9. 3 




0. 9 


0. 003421 


9.5 


C5 


Lii noMnc/ioNir/ioCOrt/ToOo 

i - u ^ — 0/ iz *^&/ iz 4/ it 1 


23. 1 


9. 3 


tfSE 


1. 6 


0. 005863 


9.4 


C6 


Li-i n9^^fj/i9Nic/ 1 0C00 /10O0 

i. UZ D/1Z t)/lZ Z/lz z 


00 1 


y. 0 




2. 0 


0. 007153 


9. 6 


C7 


Li x 02 Mn 5/12 Ni 5/12 C °2/12O2 


15.6 


11. 2 




0. 3 


0.001285 


12. 6 


C8 


Li l. 02 Mn 10/21 Ni 10/2l Co l/l2°2 


15. 6 


11. 0 




0. 4 


0. 001625 


10. 8 


C9 


Li l. 02 Mn 0. 45 Ni 0. 45 Co 0. 10°2 


26.0 


10. 5 




0. 6 


0. 001979 


10. 6 


CIO 


Lii. 02^ n o. 30^0. 30^°o. 40O2 


31. 0 


10. 2 




0.8 


0. 002760 


10.4 


Cll 


Lii. 02^ n o. 4oNio. 5o^°o. 10O2 


26. 1 


9. 8 




0. 7 


0. 002149 


10. 1 


C12 : 


Li x oi^ n O. 25^0. 35^°0. 40O2 


27.8 


10.0 


7»v! 


0.6 


0. 001843 


10. 2 


C13 


Li a. oo Mn o. 2o Ni o. 70 Co o. io°2 


21. 8 


9.4 


to 
v»v» 


0. 7 


0. 002386 


9. 4 


C14 


Li 0 99 Mn 0 50 Ni 0 44 Co 0 06 0 2 


27. 4 


11.0 




0. 9 


0. 003066 


11. 2 


C15 


Li L Ql^ n 0. 20^0. 20 Co 0. 60°2 


31. 0 


10. 1 


4HP 


0.4 


0. 001300 


10. 2 


C16 


LiMll 0> 45 Ni 0.45 C Oo.l0 0 2 


26. 0 


10.5 


4ffE 


0. 9 


0. 003235 


10. 5 



t4 





mm 




itmmm(ra 2 / 8 ) 


D 10 (/xm) 


D 50 (#m) 


C17 


LiMn 0 33 Ni 0 33 Co 0 33 0 2 


0. 8 


1. 3 


5 


ci8 


LiMn 0 33 Ni 0 33 Co 0 33 0 2 


0. 9 


3.4 


7 


C19 


LiMn 0 33 Ni 0 33 Co 0- 33 0 2 


1. 2 


6 


10 


C20 


LiMn 0 33 Ni 0 . 33 Co 0 . 33 0 2 


9. 0 


0. 4 


0.8 


C21 


LiMn 0 33 Ni 0 _ 33 Co 0 33 0 2 


7. 0 


0. 4 


2 


C22 


LiMn 0 33 Ni 0 33 Co 0 33 0 2 


0. 3 


7 


12.5 
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S5 









Eife FtF Y\r 


dilate 
la. fa x l 


44. 1 ~ 1 




V Inm ; 


a 


c 


LI 


R3/m \ 


0.81 


0. 118 


0. 118 


OOzf 


14. ol 


0. 1020 




R3/m 


0. 76 


0. 059 


0. 176 


9 Rfi7 
Cj* OO f 


i &. in 

11. ou 


0. 1018 


C3 


R3/m 


0. 75 


0. 118 


0. 118 


2. 864 


14. 25 


0. 1012 


C4 


R3/m 


0. 72 


0. 176 


0. 192 


2. 874 


14. 30 


0. 1023 


Lo 


R3/m 


0. 69 


0. 180 


0. 170 


2. 878 


14. 27 


0. 1024 


C6 


R3/m 


0. 72 


0. 182 


0. 200 


2. 881 


14. 26 


0. 1025 


C7 


R3/m 


0. 66 


0. 059 


0. 118 


2. 887 


14. 28 


0. 1023 


C8 


R3/m 


0. 99 


0. 118 


0. 118 


2. 889 


14. 33 


0. 1036 


C9 


R3/m 


0. 85 


0. 172 


0. 142 


2. 881 


14.30 


0. 1028 


CIO 


R3/m 


0. 65 


0. 165 


0. 125 


2. 863 


14. 22 


0. 1010 


Cll 


R3/m 


0.89 


0. 190 


0. 134 


2. 880 


14. 32 


0. 1028 


C12 


R3/m 


0.62 


0. 154 


0. 118 


2. 861 


14. 20 


0. 1007 


C13 


R3/m 


0. 71 


0. 178 


0. 134 


2. 875 


14. 27 


0. 1022 


C14 


R3/m 


| 0. 92 


0. 155 


0. 130 


2. 890 


14. 31 


0. 1035 


C15 


R3/m 


0. 62 


0. 142 


0. 120 


2. 847 


14. 17 


0. 9952 



3. 2~3. 3 V<Dtf:mfc33tfZ>Wcm-?1bZ> a 



me 











(m 2 /g) 


( At m) 




Bait 

(m 2 /g) 


mm 

(ml/g) 


Dso 
( At m) 


Dl 


LiMn 0 495 Ni 0 495 Mg 0 01 0 2 


32. 3 


10. 8 




0.6 


0. 001945 


10. 5 


D2 


LiMn 0 594 Ni 0 . 396 Mg 0 01 0 2 


35. 1 


11. 4 


4TTP 


0.7 


0. 002285 


10. 9 


D3 


LiMn 0. 396 Ni 0. 594 M S0. 01°2 


31 


9. 9 


4ffi 


0. 6 


0.001945 


9. 7 


El 


LiMn 0. 49sNi 0 . 49S A1 0. 01°2 


28. 8 


9. 6 




0. 5 


0. 001605 


9. 4 


E2 


LiMn 0. B94 Ni 0. 396 A1 0. 01°2 


33 


10. 4 




0. 6 


0.001945 


9. 9 


E3 


LiMn 0 396 Ni 0 . 594 A1 0 01 0 2 


26.9 


11 




0. 5 


0. 001605 


10. 4 
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7 











18. 6±1° 


44. 1±1° 




lSV(nm 3 ) 


a 


c 


Dl 


R3/ra 


0. 95 


0. 14 


0. 144 


2. 891 


14. 31 


0. 1036 


D2 


R3/ra+C2/m 


0. 7 


0. 17 


0. 19 








D3 


R3/m 


0. 88 


0. 14 


0. 146 


2. 886 


14. 3 


0. 1031 


El 


R3/m 


1 


0. 13 


0. 135 


2. 89 


14. 34 


0. 1037 


E2 


R3/ra+C2/m 


0. 75 


0. 16 


0. 18 








E3 


R3/m 


0. 94 


0. 143 


0. 18 


2.883 


14. 33 


0. 1032 



3. 2~3. 3 V©«i(^(t5tll?&5 0 



[«% GEffii&*K£ LT, S^||»A1~A10, C1-C8, D 1 ~D 3 
, El~E3^|Lfcll) ©ffcK] 

Ift-S-tt-fbteA 1~A 1 0, C1~C8, D1~D3, E1~E3©4*^ # 

5 7^15=5^ (PVdF) ^m»it91 : 4. 5:4. 5 T?fi-£ U 

U ±*O)|^10 5;imlJ:iiU, jEtt^f^litfc, 

<£>tpfciE$£2 1 tAi2 2 t^-fe^V— ^ 2 3 Sr^bTHX^^Hfc^^n^ Vi 
?&^2 5^«toX^Sr$tL^:fll^t^oT*5l9 , =^ Vlilffi 2 4 i: =^ 

i^»tl, ItlEiElt^, 7°l/^AnXbfcm. igl6mm©Rftj=T 
^>fe# N 2 6. 6 P a fitT<&«JET\ 1 5 0 °CX' 1 2 ttMJftft LM 2 1 £#fc 
o M2 1 ttjEffi&%#2 6dS=i^>'m?&mW2 4£[6]< <fc 5 ^=r-f 
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2 4<D^\Z^^.Ltc 0 

£fc s 2 0 0 /tml|$O^I5 f-!>i>*tSl 6mm©R^tjTt>ft#, 
y ^^ACDA^2 2|#fc. A® 2 2 te^feft^te 2 7<5H**&tf X OfcVX=i 

JblBjEffi 2 1 % ^i22, -fc/«U— & 2 3RXfmMWl&JB^. il@2 0mm, 
J¥£l. 6mm(D3^yIIS (II) *f^$4bfc. 

r©Mi!)f!)A©n^ylil:lV\ 2 5°C^*3V^-C, 0. lltA (10 

nfm^s)x 4. 3v, 1 5 v%ffl<Dmmffi,7£m&3zm,*ft^\ o. 1 i t a, j*jh« 

JEE 3 V<D7EMffi1&m*: 5 fAsfr-ofc. -€r©B#© 5 f-^ T* 
IdfBjftLfc. ^fc, ^A-i 2 5°ClC*3V^TO . 1 I t A, 4. 3V, 1 

5«Ffffl©3£flffl6^ttffi^S«*ffW - 2 O'C^joV^TO. 2ItA (5B#HH^) 
„ 5^lhmj±3 VW5£mM^m^ : fTV>. -2 0°C. 0. 2 1 tAMtlittT 
*mfB*Ufc„ 5f--f ^^g«[^*{r*J-r5-2 0°C. 0. 2 1 tAMfi 

fcUfcK^tts n^vlift (II) i:Ri^tT3-fyIi?l!l (II M) Sr^M 

A3ti&» (Mio/xm) z&munt i,xm^\ wmMx&ztfv •rv'kx 
=. v (pvdF) ^mm^mum^Mvx i omm%M^, ^htn- 

^f;vfo!) K^&JPx., »l*#flfeU Ufc„ fc*5 x jtufa#l> 

C©Il^fflV\ 25°C^^V>-r, 0. 5 I tA 4. 2V, 3 B# 
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r$(Dfcmffi.7£mm3im&ft^, o. sua, m±mm3v<Dm.m,m^km^ff^ 

(BSStlli LT, H-a-^b^C 9~C 1 5^ffflLfcli) <D^] 

OE^-f^M) 

M&mfc'%iC 9~C 1 5 0&*£r, ^-mmt-^-r-SE^^Si: Ufc 0 

(PVd F) i&rMftS 5:10: 5 OfiJ-g-T-^ L. 
-t:°cty K> (NMP) *j]Qx.X+ftmmis, M^-^ h £#fc 0 frffBIE^ 

1 c m 2 (DRttl'ti bfc 0 

(d 002 ) 0. 3 3 7 nm, c $ft^fRj<Z?^^ (D^fr £ (Lc) 5 5nm) tti&^ffl 
T»fc5 7}f y ^ 5"fbt'-y T'^ (PVdF) 5 : 5 <£> jRj-n-"C$|-a* L N 

N-^f/u-2-lfD!)Fy (NMP) ^r^PxT+^-Mi^t, tl^h^i 
fc c &tc, HufEA®^— * h 1 5 ^ mC^Ml^OjtliuiflJf, t^U- 

^iOXU, 1 cm 2 OR^tisi(f Lfc 0 

Lfci^-a-^^fC^^ S'Sf^m^lC^T-feS LiPF,^lmol/l 

o 
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^^ylllfe (III Si) ^mf}X2MtlL, «3JW3teift«*5f--f ^/I'fTo 
fc 0 iOi §<D3Em^{t«s m»S0. UtA (10B^$), 4. 2V©tli 

tijisttu tt^^^ttx mo. ntAd ob#f b w n ^ikmffi&3. 
ov«»it«*«i:i/fc. 9i#«fc#, aafc*if>f b-c> ^m^m^o 

. 5 I tA, 4. 2 V, 3^W<7?^«aiESttJBE3l6^ Jfc«Sr«itE 0 . 5 I t A, 

3x^3 O#IW<0tt.ikB#M«:ll9:»tfc. 
3fcgcttiJ->r * /H*«B*UfeH:*5V^-Cs arti**^^***^ ^/M4f&i*^£:BS#r 
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5 g 

(raAh/g) 


-20°C, 0. 2ItA 
(mAh/g) 


'14 tM 


(%) 


^ifj 1-1 


^H^fe Al 


146 


48 


500 


32.9 


mmm 1-2 


msmtm A2 


148 


52 


480 


35. 1 


mmm 1-3 


A3 


149 


53 


470 


35. 6 


mmm 1-4 


n-a^bfe A4 


149 


45 


200 


30. 2 


mtkm 1-5 


^-g-^ffc^ A5 


152 


62 


300 


40. 8 


1-6 


m-smt^o A6 


120 


20 


250 


16.7 


mifcm 1-7 


^mityo A7 


140 


30 


400 


21. 4 


JttfcM 1-1 


^-g-^Hk^ A8 


100 


10 


95 


10. 0 


ft££M 1-2 


m&Mityo A9 


150 


47 


300 


31. 3 


1-8 


m-a-mitm aio 


125 


38 


450 


30. 4 



ikMM^ (%) : r-2o°c, 0. 2itA tkmrnAi / rs t-fMB^mwsu x 1 0 0 
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9 







mm&m j 


mm 




(mAh/g) 


-20°C, 0. 2ItA 

mmmm 

(mAh/g) 


Lit- Afci 


f 0/ \ 
1. 70.) 


Wmm 2-1 


-fete* A 3K*i /lv /Wii r» 1 


160 


99 


550 


61. 9 


IlW 2-2 


Hp^i™ C2 


153 


87 


540 


56. 9 


Hjtt^J 2-3 


l^KlLtl C3 


160 


107 


550 


66. 9 | 


Mmffil 2-4 


mibw C4 


160 


95 


540 


59. 4 


^SS^J 2-5 


^^iHfcW C5 


160 


90 


530 


56. 3 


Uttftl 2-6 




160 


104 


400 


65. 0 


3?1ifti /5il o_7 


m^<n^ C7 


140 


99 


550 


70. 7 


H1M2-8 


Ufc-S-Bfef blfo C8 


128 


84 


560 


65. 6 




m-B-^tm c9 


160 


94 


610 


58.8 


ggjffiftl 2-io 


te-^iMb* cio 


155 


115 


700 


74. 2 


mmm 2-11 


^•a-^-fkti en 


162 


94 


590 


58. 0 


^JSM 2-12 


«-g-gHb*b C12 


155 


110 


670 


71. 0 


Jfcig£F!l 2-1 


m&mtya ci3 


166 


100 


460 


60. 2 


"MMM 2-13 


m&mkVo en 


160 


60 


400 


37. 5 


HSi^J 2-14 


*f 1^'fb#> C15 


158 


120 


560 


75. 9 


titWM^ (%) 


: r-20'C,0,2ItA^m#fiJ 




1 


l^fij X 1 0 0 


* 1 0 






























5 U9* g 
(mAh/g) 


-20°C, 0. 2ItA 
(mAh/g) 




(%) 


^SSM 3-1 


m^^fbfe di 


145 


45 


510 


31. 0 


tttfcM 3-1 


:»-£®Hb4£l D2 


130 


40 


500 


30. 8 


tfctfcttl 3-2 




150 


43 


450 


28. 7 


4-1 


^mtm ei 


140 


43 


500 


30. 7 


itrnw 4-1 


1*1^®Ht#> E2 


110 


35 


490 


31. 8 1 


JfcgEfll 4-2 


^^^bfe E3 


150 


40 


430 


26. 7 


M^)^ (%) : r-20 o C,0.2ItA^mS4j 




1^ Jkj X 1 0 0 



*«£Jfc*« A: ^97^ "El-l" £tt "3Wfi«l-l" ©it 
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^*tfc4fe (m^-^b^HuSg^:) <Dftm%ftotikZ-?>, pH^10~13©|l 
*B»HI»4*fifcll*©^Ktt*ffiT**5*:«)ff*U< fcv\, fta5c*©SSAP^ ±o 

(&mwamk-£.mii®mk<Dmm) 

mcmmo&ifcmz £ s miksw ( y ^ * ^ - ^ ^ ^- = y trsv^mt 
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-toil**, *aiseo*»»© p H^^jiSs ttritBJFiB^jwi^aUEs s.t>- 

8 5 0lCi$Jlfc«^llftA4«:, Jti*®«*S*?J 3 . 5mVg fc 
ftofc 0 rrt% ^TL^fiO. 122ml/gt**)^gf« (0. 22 
Oml/g) tf>5. 5%-efeofc„ 

ttJEftiflJJj&S 1 0 3 0°C k Ztltcm&mtyoA 1 f± % tt^ffi^l*) 0 . 8 9 m 2 
/g tftofctfS, ^<^^7L^f4 0. 0 0 3 3ml/gffe^ tt^^Sf (0 
. 2 2 0ml/g) Ol. 5%|C*t?te«-t-*r.iAST?#fc„ 

L iMn 0 . s N i 0 . B O,f^«#Oj*J*ajEte« , -#-SltaEi»»i:**k«"9-W' ^^H4 

fgoM^^9^ (0 8#i) {c^-r±5^s jsfc*«***<i-ats tuna bit* 

iaiLfWTltMS^L i Mn 0 . 5 N i 0 . 5 O 2 fetts #tbfc3S^ 
«^ ^yHtiB*»*r. ts9S7?*fc36«, jfclftaUEfcffi 8 5 0t;~9 5 

asMSfrfcr. £ i-in^-c. »*tt^nDott#^«liB3Sc»iin<6if©iWEfc £ f > 
^BmBftcL i5l#SE#lcjgH-f-53|fi^F<o5i^s^:#<*D % !EffifiHfc«;3S£lft5 
L-C, tttB<ETUfc , b©i%^&*l'5- i©-^ 1 ^ L i Mn 0 . s N i 0 . 5 O 2 
mftteJ^Ttt^ 9 0 OTCBti©^^* LV^ k ^¥Uofc 0 

L iMn 0 . 6 N i 0 . 8 o 2 ©^*B7LMf (JtMH) fc«~^<54fe*** *-/H* 

tBWB8-»^7 7 (Hl9#Bg) ^iWTL^W^O. 00 2ml/gP; 
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o 

.BAJiKlJ; <? , 1i^{b%©^lEBMa{±. '#l£L iMn 0 . 5 N i 0 . 5 O 2 KloV^tt 
x <£&B?UaW*0. 0 0 2ml/ga>b0. 0 0 6 m 1 / g ©*£B;&S N ifcV^ifcS 

o 

(Mn-N i 3RSMb«»^ (DC o^iOgSIii*) 

(lOOOt, 15B#|HJ) ffcS^li 1 - 1 „ 2-l~2-3 N 2-9—2- 

<Djz%£t±, L iMn 0 . 6 Ni,,. 5 O 2 ±f'J^^©T\ M H B B t^X©«^A^ft 

^^^JnbfcO{*. ^E«;Bf ^*5VNT L i Mn 0 . 5 N i 0S O 2 C9L i 4 ±l/&%\%WLi>)> 
ft,Z>RJ&<D&&m&, L iMn 0 . 5 N i 0 . 5 O 2 ©tii^tl^ft5fc*, JPflt 
« jt©4#J&^T'£>5 -Mn -O-N i — O — COM n N N i &C otiiftfS 
;l£(c£oT n OOi^Fftlas^ftL, L i ^ ;^>-©#» g ftS£ft-b - 

fufBbfc £ 5 »c N L i C o O z fi, ^fe«;^(-L i -Y:*-i'as§|#fe#»ax5|J8 

^Mifkm^v^ x*m i m-z>ttPt-ztbz>&, fcim*f*#b 5 scot 

iDMn, N i tiiifSttf, L i Mn 0 . H N i 0 .s- y C o^O.OlRIB^ 
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I(;fc5<t5(^ L i Mn 0 . 5 N i 0 , 6 O 2 WlT, Mg^l %g&B 

Jfc®50ij3- UcfcS i5l-> MnfiSN i < lH5i^l:i±, ^^SfC 

i 2 Mn O, ig^5^»©4^iaot, 
^^^iSTbfc *fc, fcbtfc'l?!! 3 — 2 fc <5 «£ 5 ^ Nii^MnSlr±iSi 

^SS#ij4 - 1 trfcS «fc 5 JJ1L i Mn 0 . 5 N i ,.,0,1^1^ A 1 % 1 %@ 

mm) 

m 1 0fi N L i Mn 0 . 5 N i ..AOCuKallfffl L/c^*^ y * ^jftEUFrBI 
<D, 20:18. 6 + 1° jcaa^SHIJf 26:44. 1±1° t 

*J -5 ®Jf * <Z>*B*f M&Jt <t BIAS ^ ? 7 -V £> 5 □ 

il0l^fj;5^ «»39l*a«l. 0 5 3»*«a5>c#<«T 
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£JLh.fc!K 20:18. 6 ± 1° fc&l-fZmtifV—fiZtt-tZ 2 0 : 4 4. 1 
± 1° %m#rt°-? <D^m^it(Dim^^^^L iMn 0 . s . x N i 0 .s- y M I+y 

, HtriBtB^^itte 1 . 0 5 6iK»fe5 0^«| LV\ 

H 1 1 W\ Li M n 0 . 5 N i 0 . 5 O 2 ©Cu KaSM Ufci^*^. y ? ^WM^St HI 
O s 2 0:18. 6 + 1° ^jo}j--5IllJ(f ^^*f"T<5 20:44. 1 ±1° \Z. 

121 1 l fc^i-<£ fg^&gtb^ 0 . 6 5t±5/hS<45i, 3Gifc«-iM 

— *\ ^5f£©^ftjfefc5V>t4|&fr«^ifeTf#i!{L*:L iMn 0 ,N i 0 . s O 2 te, *fc 
cpmikW-m^n, L i 2 MnO,*if©R 3/miH:I^§^fe©#Sti5 

£A_hi:<9, ^-^^l'a'^fll^/ e ^$n-cv^5^t^•i bx, 20:1s. 6±i° 

^*3Jt5lH]$ff t°-^*H-3 2 0 :4 4. 1 ±1° fc*3 5 ISjFr t°— ^ O^^^t 
*fcfcf* N O. 6 5£i±^gf U\ 

(20:18. 6±1° ^^(t5^gifst^-f-5^m^ft<t5 f E^mf--f *yH*fB 

HI 1 2tt, Li Mn 0 . 5 N i 0 . s O 2 ©Cu KaMlffl y ^^IRlBlJfBI 

<Z?, 20:18. 6 + 1° fr&V&¥femk%CW,®M(Offi&#' : 7'7-ChZ>o 18 
. 6° \ZtetfZ>¥4tmti. 0. 0 5 0£(±0. 2 0 OfiTFOflfiBllCfeV^-C. 

@13it Li Mn„, 5 N i 0 . 5 O 2 <DC u KaH^I Lfc$&*^ y ^ *|*|El$r HI 
CD. 20:18. 1 ± 1° \Z&tf%¥^mb%1ik^4?fr l &M<OM$k'if : 7 7-Q 
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fc-5o MM&\<omflZ.\Z&^Xt±, 20:18. 1±1° mMtt 5 NHBJBH^ %1& 

bfl>Lft3&Sb, ^5^5^4 3 fP^i:l&ft:i , l^^S<3V^-C^^ttfcL iMn 0 . s N 
i 0 . 5 O 2 te, 20:18. 1±1° ICiStfZ^mmtfo. 2 0 Ott&tte*) . ttfr 

i*US, ^^©^fnJfetW^&X^^^bfcL iMn 0 . 5 N i 0 . 6 O 2 f3, N 
#5fcfe N L i Mn O z Efei3fc©{£?E#C®1?--f ^M4tt&i: L i N i O z &*<Z5;fc®$ 

(20 :4 4. i±i° ic&ttz^imntcM^zmm^&kftnmy-^ ?^&m 
(omm) 

014(4, L i Mn,. t N i 0 . 5 O 2 tf> C u K a H&lgffi Ufc^^ *j ? ^mmtfrWi 

©, 2 8: 4 4. i + i° fctert%¥m$sknm®-A<Dm& : k7jiir 0 
l iMn 0 . 5 N i o . 5 o 2 m.0.<Dmmm<Dmm\^^Xs wcm^Ai*. 20 = 4 4. 

l±l° ^ttS^Ntifif^o. 1 0 0#55-e> {STOMtp]«:^bfc„ 

121 1 5 te N L i Mn,. 5 N i 0 . s O 2 <D C u K a m&GSffl bfc*&*^ y ^ ;*|fc|SI#rB 
(D, 2 0:4 4. 1 + 1° tcfelt5^M^5te*Sc«1^'<^^H4l6oBB»Sr*-r. 
L iMn u N i 0 . 5 O 2 mjfc<D£1&M<Dm.te,te*5^X. -ftWcMfrJ 9 A'tttttt, 4 

4. 1 ± 1° {c^ft-S^Nffff^O. 17 0° #j£-e, «T«>ffilft*r*^fc. 

asfeo'f'sftfetftfra-frifeM-iv^rf^KSHfcWJfitt. 20:44. i + r 
g*_Lj:tK 20:44. i ± i° ^Jts^meie^o. 10O° WO. 2 0 
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IU1 6^i-J;5K, iljciMfiittLfcL i a Mn 0 . s . x N i 0 . 6 . y M Ity 0 2 
X-m^^^mitm, M*CotULi,Mn,, I Ni u .,Co lt( 0 ! ( 

i4o^p^gg^*^ N l i Mn 0 . 5 N i 0 . 5 o 2 mmm 1 - 1 (Dmm<DjEm^mm 

*E»T- ©ifcftitM^ &f£T * -Br 5 fc o ft <£> t © ^ ^ o 

^-h(D^»!l©ft^:J; U % K**Srl 0%U±t UfcL i M n 5/12 N i sm C o 
2/i2°2 «t "5 Co^L i Mn 06 _ x N ic^O^jEMWi LT«[fl§i-*Uf 

ffifetfs#k*t5^ t N RO\ l 6 OmAh/g fcv^5ilv^t*ias#6)H5r 

iE*g*Jti ITL i Lfc*&rit5£L i.Mii,. H N i 0 . 5 . y M I+y O 2 

S*t5«^«fl2*Sr«ffi Lfc»-g-fJloV^t> % ITOfcWtiiSrfTofcltJ^ a 3*1 

^a^l i a co,i«:oT«?iboefii*Jisins^:fct>otJtx.e,*t5. a < 1. 
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*/&*£> 51} CD t#XL&>tVS 0 

HMFil 2 — 9 RT/ 2 — 1 0 (DWMtMMMl- 2<Dm®Lb<Dft l W£¥frb£fc 

5 i 5 (c, Ni, Mnco,mfifeJt^i^c-e*tt^ c ott&*<z>#v>y ^Afc^ 

@IMH3:<h\ fe^tfca, » : F3e*c*t/h*<*t)^ JSSiftlfc^fWSHU L i Co 
02 cO-?:^t(Cia^V^-CV^< o i©ri:{i s Li-Mn-Ni»ft«HiCoO, 

L i — N i -Mnl^iftfeit &mtt«fc*3V^*^j£« a 

— ;£\ L i -N i -Mn^-a-H^tl^CS^PiS^^oL i C o 0 2 <D%m>^ 

^oT, HJg^J^L i -N i -Mn -C otiL&VStfctoft* C o £ U „ 
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*/H4IBfcN i /Unit) 

n i /Mnft#i/ia»bN i {Mt-i";ftTv^iy£0!i2- 1 1M2 - 1 2© 

-blB^SfE^^feVNTf*, jEttS4feK-Cfc5tt^^t;tet LTL i l-02 [Mn 0 . 5 N 
i 0 . 5 O 2 ] N Li [Mn 0 . 49s N i 0 . 495 A 1 <, 01 O 2 L Li [M n 0 . 495 N i 0 . 49S M g 0 . 01 O 2 ] 
v L i 1-02 CMn 6/12 N i 5/12 C o 2/l2 0 2 ] ?£ i?&m^Z £ t 3rffi*fe L-fcd^ -t^ffll© 

C«?fe QEffiigflbflti UT, tiL&mkQaC l 7~C 2 2 SrftJB Lfc®fe) o-M 

] 

*S-lWfc*C 1 7~C 2 2(D^*£ S #tatttlt5jEig*Ii Lfc 0 3E 
rfcX—V?* (PVdF) S*Jfc8 5 : 10 : 5©|J^|^L, 

Ky (nmp) ^tt+^siL, ie*i-<-;* h&#f Co 
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^12 5t©tttTSIM, iffTl 3 0°CT'l 2B#F^jpytbfc^ 
JBXU 1 cm 2 ^R^^ilfL, IE*Ii:Lfc 0 

d 002 ) 0. 3 3 7 am, c ftfc^ [r)0|£ ill ^- $ (Lc) 5 5 n m) S.T>*^°y 
7 S"ffc^- U 7*^ (PVdF) ^fifitb9 5 : 5 <£>#J-a* U N — ^ *f-)V— 
2-t°P'J h*y (NMP) ^^HxT+^MU. * h£r#fc 0 iff 

IB^^^<— * h£J¥£ 1 5 /x m^)^?i*m^-b^— *-<^ffifc^*U, ^> 2 5^© 
ffi^T'l^it, ®JET1 3 0°CT?1 2B#F a m^Ufc^. ^f^JPIL, 1 

^7Xm^®^^Ufc 0 iuf3Sfl?K<P<£>7k#ftf*2 0 p pm*li bfc 

o 

7UfTofc 0 r(Oi:#(D?5m^#f4> m^O. 1 I tA (lOW), 4. 2V, 

i 5mffl<Dmm.Mfem,j£ftmt u ^m^fms s^o. 1 i t a a ommm 

h i^ihmff^3. o voSWit bfc„ 

$ev^-c> iM^/^i^fTofc,, ^f--f ^ ^mm(D%m,^m-is 1. 01 tA 
(ib#p b i^) s 4. 2v, i 5B^^co^mM^mflE35m$'j#^<!; u titmikftte 

. 0 I t A ( mSIWSO. *&ih®J±tr 3 . OV©£t»St«lP^ii:L 
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mi i 



mm 






(mAh/g) 


50 t#*B 
(mAh/g) 


(%) 


mum 5-1 


tt-g-K-fbtt C17 


160 


160 


100 


m&M 5-2 


3S.&mt'-v>) ci8 


160 


155 


96. 9 


mt&wn 5-3 


is-a-K-fbi* ci9 


155 


150 


96.8 


mMm 5-4 


m^K-ffclS) C20 


162 


130 


80.2 


HtfeM 5-5 


&-&WtfcVa C2i 


161 


133 


82. 6 


mM&i 5-6 


m-ermitm C22 


155 


140 


90. 3 



lO/imetTt&D, £o, 10%fi^O. 4^mJ;t)^<7Mm 
WT-efe5^#^#l^rM^#J®^e:^v^fc^^£^f!l 5-1-5-3 tf>«J6W\ ^WJ 
5-4~5-6 ©Sf&tffci&LT, i«V^m^Str^Tb (5 0t^^/l-|M§M# 

dSJfcfll 6-1) 

jEffii&fcSfSrte-gH&fbfcc 16tU i^T<^J; 5ttT@ 1 
y -7-y4k¥-y y*>> (PVdF) ^11*8 5 : 10 : 5 ©fiJ^T'*!^ U 

«:<S6 1mm N ft $ 1 0 7 mmDftMKlOftBf UT % v— h <D3zmcm& 2 0 m 
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gnEffiSHIbSCL i i-.Mn,.^ i 0 . 46 C o 0il O 2 ©xf Ir8^tf^*s 

XMm$xmi£\Z£Z>1fc*m (0 O 2) CDffiP^PSdoo^jS^O. 3 3 5 nm 
, a tt^rf^©^^M©^# $ L a 8 O ~ 1 0 0 n m, c IHi^Ir] CD^h^ 
^•^CO^t SaSLc|l60~100 nm-e& <9 > Xtbfi^ 2. 2 4 g / c c N Jt 

PVdF) £rM*tt:9 0 : 1 0 OfiJ-^T'?^ U £ LXN-^ 7vH? n JJ K 

KHMEUs $.m->— h&ftMVtc 0 M$B&m$'*-h&M6 5 mm. MSlllm 
mO^^fcgtKffUT, v'-fO*S(^10 J iinis 1 0 mm©« P — K«*r. 

AtlBjEfittE 7 RVAtttt 9 & 1 5 0°CT'l 2 I^WI»JE(6jBfeUfc„ ir^W 
^8ilt, #16 5 mm, iij £ 1 1 1 miaOSMCil !? 

9 *35SfcSfJB L % 4 OtfeO-fc^l'— * 8tt#jESM£7 2fct*4 1 ft^^tS 9 
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?S#^H-L i PF 6 =Srlmo 1 / 1 Ufc«»?RSr 8 5 gtALJP bfcm 
n 2 5°Cfc*5l^-C, 1. 5A, 4. 2 V, 1 5 B£IW©j£ttitJ£«JBEaStBS:fT V\ 
1. 5 A, telh«J£3 V<0j£«ifaBc*«:fTo;fc o tat, #70 mm, 

B5S 1 3 Omm 1 3 6mm), f® 2 2mmO^?gyf ^Afi^i 

fc 0 Cia>m?&tr^3SM 6-1 ©iii Lfc. 

(lHJfcfliJ 6-2) 

^^IftHUfJIljejC (0 0 2) ©ffiliBHSdoojlittfSO. 3 3 7 nm 

, aiM©g B B H S?i©^tnaW4 0~6 0 n m, cM^TMOltAlK^ 
$ L c 3* fa 4 o ~ 7 0 n m, MikMfr 2. 2 g / c c s JtSEESf^S 1 . 

5m ! / g ffes^M^s^t LttiLfc^d (3**09 6-1) t mm 
k Lxjpmvtimm^mmm 6-2 ©®f&<t l^. 

0 2 2 (C^-^o y 0 . 6©H ©ifeiilteT-tefilf f±x y # 0 © t * ©MAIS- 
^^cifc^Tfa 6 %!MbTV>5 0 

(Sfcjftfll 6-3) 

^jy^^lftHISfail^ £5f&^® (0 0 2) ©SIWHBdoojtetfo. 3 7 5 nm 
, a ^©^iti 1 SW^# $ L a ^ l 0 0 nm^±, c fa <Dlfe 
©^t^Lc^5~20nm, Xfcl^l. 8 0g/c c, 0 m 2 
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(Jfctfefll 6-1) 

jBjfii&fl&KK L i C o 0 2 Srteffl LfcgWi, (HM^i 6-1) <DW(k t Rl#tefls 

aau/tm?fe*jt:tfe^j 6-i ©m?&i Lfc a 

JireLfcjETO*KRtJ^«#»l2:»i-53lt**-T-flc* (V) ©IHtW: 

= b, a=/3 = 9 0° . y = 1 2 0° fcU &©*Hf5£fc<fc 0 *fcH Lfc. 
V=abc (l-cos 2 a -cos 2 /3 -cos 2 y +2cos a cos j3 cos y ) 1/2 

(«ffln*f&M) 

6-1-6-3 &X$tt®iffl 6-1 ©«Hl«:JBV , *-C;fcifc«lJ--f * A*«ftS:?To fc„ 

U8 0 %(D®m.%:mwirz>y-4 #/u&ti* mtfow 6-2 (Dmifox'teffi 3 5 
ou--r ^st?* hjs^j 6-3 ©mm-efi^j 2 oot^^^t^ ttig^j 6-1 ©m 
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fri&nmmoi&Tftmftx&?£<tf;^fcb<DkmzLbnz> 0 —x, mmm 6-2, 6-3 
Rxfttmm 6-i <DmmK&\,^xfeftmm\zi¥??%mw<DBMw.%§iz£zfcm Mm 

«ii«;<wsft*fToT*9 % mmm 6-i <Dmmxi±y-j ? /^urnm 1 6 o o 
&t:-{44 o 0^-4 ^ ^mm^Mxm,mm^^m3jnmmnx^tc 0 *fc, i*$j?#y 

6-1 (DmmiZ&^Xn3 0 0-^-r^^i§B#^-e^MJ6-2(D«?fe,i:IlI^fc^3 

StfiaiM ^/V^iuULT, JS$?ifcl k H z (O^MJ^jfeKlJ; ^ifc$|6-l 
~6-3 ^.Wbi^^J 6-1 (^mm^rtgP^^t^— fe(DD-4 ^/Vfe^M^bfCo i"-<T 

El 2 6 «fc !> % 400 ^yV^ilBt^-C^P^IfP^Ji^Ifi. l&yStfiJ 6-1 
lC*5V>Tf* % B^^StT^it^TltlO. 0 4mQ-C&5©|:»Lt, MfV 6-2, 6-3, 
tbtSE#!l6-l ©mm^*5V>-Cf±, ffcl&li&fcJfc^T^O. 0 7mQtibofc„ 
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Document 2: JP 2000-195516 A (Sanyo Electric Co.Ltd.)/ 2000. 07. 14, 
[0015] and [0026] 

Document 3: JP 2000-223122 A (Sanyo Electric Co.Ltd.), 2000. 08. 11, 
[0029] and [0049], and therefor cannot constitute a special technical 
feature . 

Accordingly, there exist no special technical features for linking 
the group of inventions so as to forma single general. inventive concept. 
Therefore it is evident that the group of inventions in claims 1-2 6 do 
not fulfill the requirement of unity of invention. 

Next, the number of groups of inventions, that is, the number of 
inventions described in the claims of this international application 
and linked so as to form a general inventive concept will be studied. 

As described above, claim 1, claims 2 and 3, claim 4, claims 5-7, 
claim 8, claim 9, claim 10, claims 11 and 12 are indeed linked in terms 
of an anode active matter containing a composite oxide represented by 
a composition formula Li a Mn 0 .5-xNio.5-yMx+yC>2 (0 ss a < 1.3, -0.1 s x-y 0.1, 
M being an element other than Li, Mn, Ni) , but this matter is disclosed 
in the prior-art documents 1-3 or the like; therefore the inventions 
do not constitute a special technical feature and they are separate 
inventions. 

Claims 2 and 3 have a technical feature in terms of an anode active 
matter containing a composite oxide represented by a composition formula 
Li a Mn 0 .5- x Nio.5-yM x+y 0 2 with M substituted by Co, and therefore they are 
evidently so linked as to form a single general inventive concept. 

Claims 5-7 are characterized in that an X-ray diffraction relative 
intensity ratio of a diffraction peak at 20=4 4 . 1±1° to a diffraction peak 
at 20=18.6*1° is at least 0.65 and up to 1.05, and therefore they are 
considered to be so linked as to form a single general inventive concept. 

Claims 11 and 12 are characterized by containing other composite 
oxides in addition to a composite oxide described in claim 1, and 
therefore they are considered to be so linked as to form a single general 
inventive concept . 

Claims 13-21 have a technical feature in terms of a method of producing 
an anode active matter which goes through a coprecipitation method in 
which an alkali compound, a reduction agent and a complexing agent are 
added to an aqueous solution in which a nickel compound and a manganese 
compound are dissolved into water, pH of the solution being set at 10-13, 
and a Ni-Mn composite coprecipitate is precipitated, and therefore they 
are evidently so linked as to form a single general inventive concept. 

Claims 22-2 6 have a technical feature in that an anode containing 
an anode active matter described in claim 1 is used, and therefore they 
are evidently so linked as to form a single general inventive concept. 

Accordingly, the claims of this international application are 
considered to describe 10 inventions classified as claim 1, claims 2 
and 3, claim 4, claims 5-7, claim 8, claim 9, claim 10, claims 11 and 
12, claims 13-21, claims 22-26. 
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